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Introduction
Investigations on palynology of Upper Cretaceous formations in Japan
are not so many. The author reported already on the spore-pollen assem-
blages of the Upper Cretaceous Futaba Group in the III. International Paレ
ynological Conference (IPC) at Novosibirsk (USSR), in August, 1971 (see
Takahashi, 1973, pp. 12-16, pi. 1).
In this paper, he describes and illustrates in detail more than forty-nine
spores, sixty-six pollen grains, and one phytoplankton of the Futaba Group
and explains on some characteristics of its assemblages.
The Futaba Group consists of three formations, viz., Ashizawa,
Kasamastu, and Tamayama Formations and besides three subzones of
Inoceramus, viz., Inoceramus uwajimensis (Coniacian), I. mihoensis (Con-
iacian), and /. amakusensis (Santonian) subzones (Obata & Suzuki, 1969).
Some tricolpate and tricolporate angiospermous pollen grains which are
mostly small forms, appear abundantly throughout the Futaba Group
excepting the Ashizawa Formation. Classopollis pollen grains appear
commonly throughout the Futaba Group. Trilete and monolete spores have
particularly high percentages in the samples Po 24, Po 36, and Po 20.
Cyathidites, Microreticulatisporites. Cicatricosisporites, Balmeisporites, Ap -
pendicispontes, Patellasporites, Aeuitriradites etc. are the remarkable
spores.
The author expresses his cordial thanks to Dr. I. Obata, National Science
Museum at Tokyo, who offered some samples and advised on stratigraphy




The Futaba Group which lies unconformably on the Permian Takakura-
yama Group and the granitic rocks and is covered unconformably by the
Olig-ocene Uchigo Group, consists of three formations, namely, the Ashi-
zawa , Kasamatsu, and Tamayama Formations (Saito, 1960, 1961).
1) Ashizawa Formation (145 m in thickness).
This formation consists mainly of an alternation of sandy shale and
finely grained sandstone intercalated conglomerate beds. In the lower part
of the formation, sandstone beds are predominant and conglomerate beds
occur locally, while in the upper part, sandy shale beds are dominant. The
main fossils are as follows :
Lower parts : Inoceramus uwajimensis (Yehara), Trigonia Kimurai
Tokunaga & Shimizu, Apiotrigonia minor (Yabe & Nagao),血culites
yokoyamai Tokunaga & Shimizu, Bostrichoceras indicum Stoliczka, Gau-
dryceras limatum (Yabe) var. iwakiensis Tokunaga & Shimizu, Yabeiceras
orientate Tokunaga & Shimizu, Y. kotoi Tokunaga & Shimizu, Y. himuroi
Tokunaga & Shimizu, Ichthyosaurus sp.,血silemys sp. etc.
Upper parts : Inoceramus uwajimensis (Yehara), /. yeharai Nagao &
Matsumoto, I.futabaensis Saito, Apiotrigonia minor (Yabe & Nagao), A.
ashizawaensis Saito, Baculites? sp., Otoscaphites teshioensis (Yabe),
Scaphites cf. pseudoaequalis Yabe etc.
2) Kasamatsu Formation (110 m in thickness).
The formation is composed mainly of dark bluish sandy mudstone beds
which contain sometimes coaly shale beds, alternating with coarse garined
quartzose sandstone beds. So far, no macro fossil has been found from
this formation.
3) Tamayama Formation (175 m in thickness).
This formation consists mostly of hard sandstone and conglomerate
beds sometimes intercalating shale or sandy shale beds which contain many
carbonized plant fragments.
The following fossils are known : Inoceramus amakusensis Nagao &
Matsumoto, /. mihoensis Matsumoto, Apiotrigonia minor (Yabe & Nagao) ,
Polyptychoceras obstictum (Jimbo) , Gaudryceras denseplicatum (Jimbo),
Plesiosaurus sp., Hemiaster sp., Texanites (?) sp., Nanonavis (?) sp.,
Phelopteria (?) sp., Lucinoma (?) sp., Dosiniopsis (?) sp., Pachythaerus (?)
sp., Elasmosauridae gen. et sp. indet. etc.
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Text-fig. 1. Geological map of the Futaba Group and localities (X) of the samples
which were palynologically analyzed [partially adapted the Saito′s
geological map (1961) ].
1 : Uchigo Group (Tertiary)
2 : Tamayama Formation
3 : Kasamatsu Formation
4 : Ashizawa Formation
5 : Biotite Granite
6 : Takakurayama Group (Permian)
Text-fig. 2. Columnar section of the Futaba Group and horizons of the analyzed
samples.
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The Futaba Group has been divided into three subzones of Inoceramus,
viz., Inoceramus uwajimensis, I. mihoensis, and /. amakusensis (Obata &
Suzuki, 1969 ; see text-fig. 2). The subzones, /. uwajimensis and /. mihoen-
sis, indicate the Coniacian and the subzone, /. amakusensis, corresponds
with the Santonian.
Micro floral assemblages
Fourteen samples from the Futaba Group were examined palyn0-
logically. Nine of them yielded many spores and pollen grains. The sam-
pies, Po 33, Po 36, Po 20, H.E., and Po 16, belong to the Tamayama For-
mation. The four others, P0 8, Po 31, Po 24, and P0 5, are from the
Kasamatsu Formation (see text-fig. 2). No micro fossil was found in two
samples from the Ashizawa Formation. Main and remarkable spores and
pollen grains from each sample are as follows :
A) Kasamatsu Formation :
1) Sampleno. Po8: coalyshale.
Spores : Deltoidospora psilostoma Rouse, Cy!athidites australis Couper,
C. minor Couper, Laevigatosporites senonicus Takahashi.
Gymnospermous pollen grains : Inaperturopollenites dubius (Pot. &
Ven.) Th. & Pf., Rugubivesculites cf. reductus Pierce, R. cf. rugosus Pierce,
Classopollis ezoensis Takahashi.
Angiospermous pollen grains : Monocolpopollenites kyushuensis Tak.,
Cupuliferoidaepollenites fallax (Pot.) Pot., C. minitissmus Takahashi n.
comb., C.jobanensis n. sp., Tricolpites retiformis (Pf. & Th.) Tak. & Jux,
T. sphaencus n. sp., Tricolporopollenites minutiporifer n. sp., Pentapollenites
yezoensis Takahashi etc.
2) Sampleno. Po31: coalyshale.
Spores : Deltoidospora psilostoma Rouse, Cyathidites australis Couper,
Microreticulatisporites minimus n. sp., Laevigatosporites dehiscens Taka-
hashi, L. senonicus Takahashi.
Gymnospermous pollen grains : Pityosporites minimus Couper n. comb.,
P. thomasii Couper n. comb., Phyllocladidites ovatus n. sp., Classopollis
ezoensis Takahashi.
Angiospermous pollen grains : Cupuliferoidaepollenites fallax (Pot.)
Pot., C. jobanensis n. sp., Tricolpopollenites meinohamensis Tak. rotundus
Takahashi.
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3) Sample no. Po 24: coaly shale.
Spores : Cyathidites minor Couper, Leptolepidites minutiverrucatus n.
sp., Hamulatisporis hamulatis Krutzsch, Cicatricosisporites spp., Patella-
sporites verruclosus n. sp., Laevigatosporites senonicus Takahashi, Endo-
culospora dehcata Burger.
Gymnospermous pollen grains : Inaperturopollenites dubius (Pot. &
Ven.) Th. & Pfi., Classopollis ezoensis Takahashi, Araucariacites australis
Cookson ex Couper.
Angiospermous pollen grains : Magnolipollis cf. neogenicus Kr. neogen-
icus, Cupuliferoidaepollenites fallax (Pot.) Pot., Tricolpites microretiformis
Tak. & Jux; T. sphaericus n. sp., Rhoipites minutireticulatus Takahashi.
4) Sample no. Po 5: sandy shale.
Spores : Deltoidospora psilostoma Rouse, Patellasporites verruculosus
n. sp., Laevigatospontes senonicus Takahashi.
Gymnospermous pollen grains : Inaperturopollenites dubius (Pot. &
Ven.) Th. & Pfl., Araucariacites australis Cookson ex Couper, Pityosporites
aliformis Takahashi, Piceapollis saccellus Tak. n.. comb., Phyllocladidiles
ovatus n. sp., Classopollis ezoensis Takahashi.
Angiospermous pollen grains : Cupuliferoidaepollenites fallax (Pot.)
Pot., C. minutissmus Tak. n. comb., Tricolpites retiformis (Pf. & Th.) Tak.
& Jux, T. sphaericus n. sp., Tricolporopollenites minutiporifer n. sp.
B) Tamayama Formation :
1) Sample no. Po 33: gray shale.
Spores : Deltoidospora psilostoma Rouse, Stereisporites (Stereisporites 1)
tristereoides Kr., Undulatisporites rotundus n. sp., Monoleiotriletes micro-
forma Rouse n. comb., Baculatisporites primarius (Wolff) Th. & Pfi.
semiprimarius Kr., Microreticulatisporites minimus n. sp., Cicatricosisporites
spp., Appendicispontes erdtmanii Pocock, Patellasporites verruculosus n.
sp., Aequitriradites spinulosus (Cookson & Dettmann) Cookson & Dettmann,
Laevigatosporites dehiscens Tak., L. senonicus Takahashi.
Gymnospermous pollen grains : Inaperturopollenites dubius (Pot. &
Ven.) Th. & Pfl., /.parvus Tak., Araucariacites australis Cookson ex
Couper, Cerebropollenites mesozoicus (Couper) Nilsson, Phyllocladidites
ovatus n. sp., Classopollis ezoensis Takahashi.
Angiospermous pollen grains : Cupuliferoidaepollenites fallax (Pot.)
Pot., Tricolpites sphaericus n. sp., Tricolporopollenites minutiporifer n. sp.
2) Sample no. Po 36: coaly shale.
Spores : Deltoidospora psilostoma Rouse, Leiotriletes cf. paramaximus
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Kr., Cy′athidites australis Couper, C. minor Couper, Triplanospontes minu-
tulus n. sp., Toroisporis (Toroisporis) cf. foraminitorus Kr., Todisporites
miser n. sp., Monoleiotriletes cf. gracilis Kr., M. microforma Rouse n.
comb., Osmundacidites wellmanii Couper, Microreticulatisporites rotundulus
n. sp., dcatricosisporites cf. australiensis (Cookson) Pot., C. minor Bolkh.
n. comb., C. spp., Balmeisporites cf. kondinskayae Sriv. & Binda, Appe-
dicisporites erdtmanii Pocock, Laevigatosporites dehiscens Tak., L. se-
nonicus Takahashi.
Gymnospermous pollen grains : Inaperturopollenites dubius (Pot. &
Ven.) Th. & Pfl., Psophosphaera pseudotsugoides Kr., Cerebropollenites
mesozoicus (Couper) Nilsson, Pityosporites aliformis Tak., Vitreispontes
pallidus (Reissinger) Nilsson, Classopollis ezoensis Takahashi, Ephedripites
(Spiralipites) laevigataeformis Bolkh. n. comb., E. (S.) ellipsoideus Tak. n.
comb.
Angiospermous pollen grains : Monocolpopollenites kyushuensis Taka-
hashi, Cupuliferoidaepollenites fallax (Pot.) Pot., C.jobanensis n. sp.,
Cyrillaceaepollenites minor (Tak.) Tak., Rhoipites minus Tak. & Jux, R.
minutireticulatus Tak., R. sp., Graminidites sp.
3) Sample no. Po 20: orange-gray sandy mudstone.
Spores : Deltoidospora psilostoma Rouse, Leiotriletes cf. paramaximus
Kr., Triplanosporites spp., Stereisporites (Stereisporites?) tristereoides Kr.,
Toroisporis (Toroisporis) cf. foraminitorus Kr., Intertriletes futabaensis n.
sp., Hamulatisporis hamulatis Kr.,? Polycingulatisporites sp., Append-
icisporites silvestris Bolkh. n. comb., Patellasporites verruculosus n. sp.
Gymnospermous pollen grains : Inaperturopollenites dubius (Pot. &
Ven.) Th. & Pfl., Araucariacites australis Cookson ex Couper, Phyllo-
cladidites ovatus n. sp., Rugubivesculites cf. rugosus Pierce, Classopollis
ezoensis Takahashi.
Angiospermous pollen grains : Magnolipollis neogenicus Kr. neogenicus,
Cupuliferoidaepollenites fallax (Pot.) Pot., C. minutissmus Tak. n. comb.
4) Sample no. H. E. (horizon of elasmosaur) : sandy mudstone.
Spore : Laevigatosporites senonicus Takahashi.
Gymnospermous pollen grains : Inaperturopollenites dubius (Pot. &
Ven.) Th. & Pfl., /. parvus Tak., Pityosporites minimus Couper n. comb., P.
bisaccus Rouse n. comb., P. thomasii Couper n. comb., Piceapollis saccellus
Tak. n. comb., Podocarpidites multessimus (Bolkh.) Pocock, Phyllocladidites
mawsonii Cookson, Cedripites minutulus (Chlonova) Kr., Classopollis
ezoensis Tak., Ephedriptes (Ephedripites) viesenensis Kr.,.Cycadipites cf.
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minimus (Cookson) Krutzsch.
Angiospermous pollen grains : Cupuliferoidaepollenites fallax (Rot.)
Pot., C. jobanensis n. sp., Tricolpopollenites meinohamensis Tak. rotundus
Tak., Tricolpites sphaericus n. sp., Tricolporopollenites minitiporifer n. sp.
5) Sample no. Po 16:gary sandy mudstone.
Spores : Cyathidites minor Couper, Laevigatosporites dehiscens Taka -
hashi.
Gymnospermous pollen grains : Inaperturopollenites dubius (Pot. &
Ven.) Th. & PfL, /. laevigatus Tak., /. parvus Tak., Araucariacites australis
Cookson ex Couper, Cerebropollenites mesozoicus (Couper) Nilsson, Pityo-
sporites minimus Couper n. comb., P. aliformis Tak., Classopollis ezoensis
Tak., C. sp.
Angiospermous pollen grains : Cupuliferoidaepollenites minutissmus
Tak. n. comb., Tricolpites retiformis (Pfl. & TH.) Tak. & Jux, T. sphaericus
n. sp., Tricolporopollenites minutiporifer n. sp., Cyrillaceaepollenites minor
(Tak.) Takahashi, Rhoipites minus Tak. & Jux.
Phytoplankton : Micrhystndium sp.
The spore-pollen assemblage of the Futaba Group consists mainly of
many remarkable kinds of spores and gymnospermous pollen grains :
Deltoidospora psilostoma Rouse, Leiotriletes spp., Cyathidites australis
Couper, C. minor Couper, Osmundacidites wellmanii Couper, Leptolepidites
minutiverrucatus n. sp., Intertriletes futabaensis n. sp., Microreticulati-
sporites spp., Cicatricosisporites spp., Balmeisporites cf. kondinskayae
Srivastava & Binda, Appendicisporites spp., Patellasporites verruculosus n.
sp., Aequitriradites spinulosus (Cookson & Dettmann) Cookson & Dettmann,
Laevigatosporites spp., Araucariacites australis Cookson ex Couper, Cere-
bropollenites mesozoicus (Couper) Nilsson, Phyllocladidites mawsonii
Cookson, P. ovatus n. sp., Rugubivesculites spp., Vitreisporites pallidus
(Reissinger) Nilsson, Classopollis ezoensis Takahashi, Ephedripites spp.,
Cycadopites spp., etc. Many of these genera and species appear also in the
Kuji Group. Accordingly, the present assemblage is comparable with that
of the Kuji Group.
Systematic description
Anteturma Sporites H. Potonie 1893.
Turma Triletes Reinsch 1881 emend. R. Potonie & Kremp 1954.
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Table 1. Individual number of spores from the Futaba Group.
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Sam ples P0 H .E.P0
P0 P0 P0 P0 P0 P0
Spores 16 20 36 33 5 24 31 8
1) D eltoidospora psilostom a R ouse 1 35 3 9 2 1 2
2) Leiotriletes cf.m icroadriennis K rutzsch 1 1
3) L .cf.param axim us K rutzsch 3 3
4) L .spp. 2 1 1
5) Cyathidites australis Couper 3 1
6) C .m inor Couper 2 1 16 2 2
7) Triplanosporites m inutulus n.sp. 5
8) T .spp. 1 6 3 1
9) Stereisporites (Stereisporites?) tristereoidesK rutzsc 2 1
10) S.sp. 1 1
ll) Toroisporis (T oroisporis) cf.foram initorusK rutzsc 7 2
12) Todispon tes m iser n.sp. 4(m 1
13) U ndulatisporites rotundus n.sp. 1 5 1
14) ? U .sp. 1
15) M onoleiotriletes cf.gracilis Krutzsch 1 4 1
16) M .m icroform a R ouse n.com b. 1 4 2
17) ? M .sp. 1
18)? G leicheniidites sp. 1
19) Punctatispon tes sp. 1 1 1
20)? Intrapunctispon tes sp. 1
21)冒aculatisporites prim arius (W olff)T hom son &fluersem ip m arius K utzsch
1
22)B .spp. 1 1
23)O sm undacidites w ellm aniiCouper 2
24) Leptolepidites m inutiverrucatus n.sp. 1 4 1
25) Intertriletes futabaensis n.sp. 3
26)M icroreticulatisporites rotundulus n.sp. 2
27) M .m inim us n.sp. 1 1 1 13 1
28) Lycodopium spon tes sp.a 1 1 1
29) L .sp.b 1
30) H am ulatisporis ham ulatis K rutzsch 1 2
31) ? H am ulatisporis sp. 1 1
32) ? Polycingulatisporites sp. 3
33)冒icatricosisporites cf.australiensis (Cookson)oton e
1
34)C .m inor (Bolkhovitina)n.com b. 1 1
35)C .spp. 3 2 2 5 1
36)B alm eisporites cf.kondinskayae Srivastava & Binda 2
37) Endoculospora delicata B urger 1
38)A ppendicisporites erdtm aniiPocock 12 1
39)A .sp.cf.A .tricornitatus W eyland & G reifeld 1
40)A .silvestris Bolkhovitina n.com b. 4 1
41)A .sp. 1 1
42) Patellasporites verruculosus n.sp. 2 1 1 50
43)恕 這ltriradites spinulosus (Cookson & D ettm ann)son & D ttm a n
1
44) Laevieratosporites dehiscens Takahashi 4 15 2 3
45)L .senonicus Takahashi 2 22 7 2 4 7 2
46)L .ovoideus Takahashi 1
47) L.prom inens Takahashi 1
48)C icatricososporites sp. 1
49)? V errucatosporites sp. 1
T otal 15 4 74 129 36 10 74 28 13
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Table 2. Individual number of pollen grains and phytoplankton from Futaba Group.
Sa m ples P 0
H .E .
P 0 P 0 P 0 P 0 P 0 P 0 P 0
P ollen grain s & phytoplankton 16 20 36 33 5 24 31 8
, Inaperturo pollenites dubius (P otoni6 & V enitz)' Th om son & P flug
24 3 2 17 10 5 2 6
2) I. laevigatus T akah ashi 1
3) I. parvus T ak ahash i 2 4 1
4) Pso phosphaera pseud otsugoides K rutzsch 2 1
5) A raucariacites australis C ookson ex C ouper 4 5 3 2 1
6) C ereb ropollenites m esozoicus (C ouper) N ilsson 1 3 1
7) P ityo sporites m inim us C ouper n. com b. 2 6 1 ll
8) P .aliform is T akahashi 6 2 4
9) P .bisaccus R ouse n .co m b. 1 1
10) P .thom asii C ouper n .com b. 1 1 1 7
ll) P . cf.pristinipollinius (T raverse) K rutzsch 1
12) P .siegb urgensis T akahash i & J ux 1
13) P . cf.scopuh pites (W odeh ouse) K rutzsch 1
14) P . m icroinsignis K rutzsch 1
15) P . sp. 1 2 1 1
16) P iceapollis saccellus T akah ashi n .com b. 1 1 2 1 1
17) ? P . sp . 1
18) P od ocarpidites m ultesim us (B olkh ovitm a) P ocock 1 1
19) P . sp. 1
20) P hyllocladid ites m aw sorin C ookson 1
21) P . ovatus n .sp. 1 1 3 1 1
22) R ugu bivesculites cf.reductus P ierce 1
23) R .cf. rugosu s P ierce 1 1 16
24) C edripites m inutulus (C hlonova) K rutzsch 1
25) ? C .sp. 1
26) V itreisporites pa llid us (R eissinger) N ilsson 1
27) C lasso pollis ezoensis T akahashi 10 2 2 4 4 19 3 3 1
28) C . sp . 2 1
29) E phedripites (E phedripites) viesenensis K rutzsch 1 1
30) E . (E .) sp. 1 1 1
.. E . (Spiralipites) laevigataeform is B olkhovitina' n. com b.
2
32) E . (S .) elh psoideus T ak ahashi n. com b . 2 1
33) E . (S .) spp. 2 1
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Sam ples P0
H .E.
P0 P0 P0 P0 P0 P0 P0
Pollen grains & phytoplankton 16 20 36 33 5 24 31 8
34) M agnolipollis cf.neogenicus K rutzsch neogenicus 1 1
35) Cycadopites cf.m inim us (Cookson) K rutzsch 1 1 1
36) C.spp. 1 1
37) A recipites sp. 1 1
38) M onocolpopollenites kyushuensis Takahashi 2 2
39) Cupuliferoidaepollenites fallax (Potoni6) Potonie 1 3 6 7 16 16 3 22 24
40) C.m inutissm us Takahashi n.com b. 6 1 3 1 2 1 3
41) C.ditis (T akahashi) T akahashi 1
42) C.jobanensis n.sp. 1 2 5 1 2 1
43) Tricolpopollenites m einoham ensis Tak.rotundus Tak. 3 1 2
44) T.spp. 2 1 1 1
.(-蝣vTricolpites retiform is (Pflug & Thom son)Takahashi& Jux
2 2 3
46) T.m icroretiform is Takahashi& Jux 1 1 3






53) Tricolporopollenites m inutiporifer n.sp. 3 3 1 5 2 1 6
54) Cyrillaceaepollenites m inor (Takahashi) Takahashi 2 1 9 1
55) R hoipites m inus Takahashi& Jux 10 1 1 3 1 1 1
56) R .m inutireticulatus Takahashi 2
57) R .sp. 1 4 1
58) Ilexpollenites sp. 1
59) Pentapollenites yezoensis Takahashi 1
60) Tetracolporopollenites sp. 1
61) G ram inidites sp. 2
62)Triporopollenites sp.a 1 1
63) T .sp.b 1
64) Betulaepollenites m inutulus T akahashi 1
65) Ericipites callidus (Potonie) Krutzsch 1
66) M icrhystridium sp. 1
Total 89 50 27 77 56 75 21 59 76
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Subturma Azonotriletes Luber 1935.
Infraturma Laevigati Bennie & Kidston 1886 emend. R. Potonie 1956.
Genus Deltoidospora Miner 1935 ex R. Potome 1956.
Type species : Deltoidospora hallii Miner 1935.
Deltoidospora psilostoma Rouse
PI. 1, figs, la-b, 2a-b.
1959 Deltoidospora psilostoma Rouse, Micropalenotology,vol. 5, no. 3, p. 311 , pi.
2, figs. 7-8.
Diagnosis : Trilete spores subtriangular to deltoid m equatorial outline.
Trilete laesurae straight, sometimes gaping, and extending two-thirds to
three-quarters the distance to the periphery. Angles rounded or relatively
narrower rounded. Wall two layered ; one side-wall conspicuously concave.
Ornamentation levigate.
Dimensions : Grain size 46.7-72 #m in equatorial diameter ; exme 1-2.7 ′上n
thick.
Occurrence: Kasamatsu Formation: Po 8, Po 31, and Po 5; Tamayama
Formation: Po 33, Po 36, Po 20, and Po 16.
Remarks : Hitherto, the form genera Deltoidospora, LeiotrUetes, Cyathid-
ites etc. were used for smooth-walled trilete spores.
Miner (1935) described two species under the genus Deltoidospora
without designating the type-species, D. hallii for deltoid spores with straight
to slightly concave sides, and D. cascadensis for sub-deltoid spores with
rounded sides. Later, Potonie (1956) designated D. hallii Miner as the type-
species. According- to ICBN Article 37 (1983, p. 37), the form-genus Deltoid0-
spora Miner (1935) is valid, although Krutzsch (1962) stated that Deltoido-
spora is "nomen dubium'.
Botanical affinity : Relationship (?) to Adiantaceae rAdiantum).
Genus Leiotriletes Naumova 1939 ex Ishchenko 1952 emend. R.
Potonte & Kremp 1954.
Neotype species : Leiotriletes sphaerotriangulus (Loose 1932)
R. Potonie & Kremp 1954.
Leiotriletes cf. microadriennis Krutzsch
PI. 1, figs. 3-4.
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1959ムeiotriletes microadriennis Krutzsch, Geologie, Jrg. 8, Beih. 21!22, p. 61, pi. 1,
figs.3-7.
Diagnosis : Trilete spores rounded-triangular in equatorial outline. Trilete
laesurae distinct, straight, long. Apices very broadly rounded and sides
convex in polar view. Exine two-layered, levigate, often folded.
Dimensions : Grain size 53.5-56.5 /im in diameter ; exine 1.2-1.7 ltm thick.
Occurrence : Kasamatsu Formation : Po 5 ; Tamayama Formation : Po 36.
Remarks : The genus Leiotriletes Naumova (1939) ex Ishchenko (1952) is
used by many authors for smooth-walled trilete spores with convexly tri-
angular amb.
Srivastava (1975, pp. 36-37) expressed that the genus Leiotnletes Nau-
mova ex R. Potonie & Kremp has an ambiguous validity as the type species
and if this genus is considered valid, it is synonym of the genus Deltoido-
spora. Potoni6 (1960, p. 27) stated as follows : "Leiotriletes adnatoides is
similar to the type-species of Deltoidospora (Miner 1935). Leiotriletes
adnatus (Kosanke) is compared with O>′athidites. Therefore, when all these
forms are summarized, they are put in the genus Deltoidospora. The genus
Leiotriletes is valid first in 1954'.
Delcourt, Dettmann, and Hughes (1963, p. 283) stated that Deltoido-
spora has straight or slightly concave sides and narrower rounded apices,
and Leiotriletes possesses broadly rounded triangular amb.
The author believes that both the genera, Deltoidospora and Leiotnletes,
are nomenclaturally valid, though it is a fact that both the genera are very
similar morphogically and so far were used indiscriminately or confusedly.
The present specimens are similar to Leiotriletes microadriennis from
the Middle Eocene Geiseltal seam, Germany, but the German specimens are
more circular in outline.
Botanical affinity : Unknown.
Leiotriletes cf. paramaximus Krutzsch
PL 1, fig. 5.
1959 Leiotriletes paramaximus Krutzsch, Geologie, Jrg. 8, Beih. 21!22, p. 62, pi. 4,
figs. 20-21.
1982 Leiotriletes paramaximus Krutzsch, Takahashi & Jux, Bull. Fac. Lib. Arts, Naga-
saki Univ., Nat. Sci., vol. 23, no. 1, p. 30, pi. 1, figs, la-b.
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1986 Leiotriletes paramaximus Krutzsch, Takahashi & Jux, Bull. Fac. Lib. Arts,
Nagasaki Univ., Nat. Sci., vol. 26, no. 2, pp. 39-40, pi. 1, figs.ト2.
Diagnosis : Trilete spores subtriangular to rouded triangular in equatorial
outline. Trilete laesurae distinct, long. Exine two-layered, levigate, often
folded. Wall-sides convex in polar view.
Dimensions : Grain size 72-88.8 !tm. in diameter ; exine 0.9-3.2 fim thick.
Occurrence : Tamayama Formation : Po 36 and Po 20.
Remarks : Leiotriletes paramaximus Krutzsch is the Paleogene species from
the Lutetian of Geiseltal, Germany.
Botanical affinity : Scizaeaceae, Lygodium.
Genus Cyathidites Couper 1953.
Type species : Cyathidites australis Couper 1953.
Cyathidites australis Couper
PL 1, fig. 7.
1953 Cyathidites australis Couper,
figs. ll-12.
1958 Cyathidites australis Couper,
fig. 2.
1966 Cyathidites australis Couper,
pi. 5, fig. 2.
1970 Cyathidites australis Couper,
fig. 1.
1972 Cyathidites australis Couper,
Geol. & Mineral., vol. 15, nos.
1972 Cyathidites australis Couper,
fig. 5.
1973 Cyathidites australis Couper,
1976 Cyathidites australis Couper,
figs. 3-5.
1978 Cyathidites australis Couper,
1980 Cyathidites australis Couper,
1981 Cyathidites australis Couper,
N.Z.G.S., Paleont. Bull., vol 22, p. 27, pi. 2,
R. Potonie, Beih. Geol. Jb., vol. 23, p. 13, pi. 1,
Burger, J. J. Groen & Zoon, p. 237. pi. 2, fig. 2;
Kemp, Palaeontographica, B, 131, p. 84, pi. 10,
Miki, Jour. Fac. Sci., Hokkaido Univ., Ser. IV,
3-4, p. 543, pi. 4, fig. 9.
Miki, Jour. Geol. Soc. Japan, vol. 78, no. 5, pi. 1,
Takahashi, Palynol. Cenophyta, pi. 1, fig. 1.
Norvick & Burger, BMR Bull., 151, p. 116, pi. 18,
Lei, Acta Bot. Sinica, vol. 20, no. 3, pi. 1, fig. 2.
Burger, BMRBull., 189, p. 48, pi. 1∴figs. 1, 2, 6.
Lei, ActaBot. Sinica, vol. 23, no. 3, pi. 1, fig. 3.
Diagnosis : Trilete spores triangular with boradly rounded corners and
concave sides m equatorial outline. Trilete laesurae straight, sometimes
gaping, and extending three-quarters the distance to the periphery. Wall
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two-layered. Exine smooth.
Dimensions : Grain size 78.3 jum in equatorial diameter ; exine 2.2 jum thick.
Occurrence : Kasamatsu Formation : Po 8 ; Tamayama Formation : Po 36.
Remarks : Cyathidites australis Couper is notably less abundant than C.
minor Couper. This species appears in the Upper Cretaceous excepting
Campanian and Maastrichtian in Japan.
Botanical affinity : Cyatheaceae, Cyathea.
Cyathidites minor Couper
PL 1, figs. 8-10.
1953 Cyathidites minorCouper, N. Z. G. S., Paleont. Bull., vol. 22, p. 28, pi. 2, fig.
B1
1966 Cyathidites minorCouper, Burger, J. J. Groen & Zoon, p. 237, pi. 4, fig. 1.
1970 Deltoidospora minor Couper, Pocock, Palaeontographica, B, 130, Lief. 1-2, p.
28, pi. 5, fig. 3.
1970 Cyathidites minorCouper, Dutta & Sah, Palaeontographica, B, 131, p. ll, pi. 2,
figs. 2, 5, 6.
1970 Cyathidites minor Couper, Kemp, Palaeontographica, B, 131, p. 84, pi. 10, figs.
2,3.
1972 Cyathidites minor Couper, Miki, Jour. Geol. Soc. Japan, vol. 78, no. 5, pi. 1,
fig.6.
1973 Cyathidites minor Couper, Miki, Jour. Geol. Soc. Japqn, vol. 79, no. 3,.pi. 1,
fig.8.
1973 Cyathidites minorCouper, Takahashi, Palynol. Cenophyta (USSR), pi. 1, fig. 2.
1975 Deltoidospora minor (Couper) Pocock, Srivastava, Paleobiol. Continent., vol. 6,
no. 2,p. 37, pi. 17, figs,4, 5.
1976 Cyathidites minorCouper, Norvick &Burger, BMR Bull. 151, pi. 18, figs. 6, 7.
1980 Cyathidites minorCouper, Burger, BMR Bull. 189, p. 48, pi. 1, figs. 4, 5.
Diagnosis : Trilete spores.. Amb triangular with broadly rounded corners
and concave sides in equatorial outline. Trilete mark straight, almost
reaching the periphery or extending three-quarters the distance to the
periphery. Exine two-layered, smooth.
Dimensions : Grain size 31-39 Jim in equatorial diameter ; exine 0.5-1 jum
thick.
Occurrence : Kasamatsu Formation : Po 8 and Po 24 ; Tamayama Forma-
tion: Po 36, Po 20, and Po 16.
Remarks : Numerous grains of Cyathidites minor Couper appear exceptio-
nally m the sample Po 36 0f the Tamayama Formation.
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Botanical affinity : Cyatheaceae, Cyathea.
Genus Triplanosporites Pflug 1952 ex Thomson & Pflug 1953.
Type species : Triplanosporites sinuosus Pflug 1953.
Triplanosporites minutulus n. sp.
PL 10, figs. 1-4.
Description : Trilete spores. Amb subtriangular to subcircular in equatorial
view. Two proximal corners rounded and one distal corner more or less
peaked. Polar axis shorter than equatorial axis. Trilete mark somewhat
indistinct, slender, not so long. Exine thin, smooth.
Dimensions : Polar axis 23.6-25 メim ; equatorial axis 25.4-29.3 txm ; exine
0.5 fim. or less.
Holotype: PI. 10, fig. 4: polar axis 25 /J.m; equatorial axis 28 //m; exine
thin, smooth ; slide GN 2052 ; Tamayama Formation Po 36.
Occurrence : Tamayama Formation : Po 36.
Remarks : This new species resembles closely Triplanosporites smuatus
Takahashi (1964, pp. 211-212, pi. 28, figs. 12-14) from the Campaman
lower Hakobuchi Group at Hatsune-Sawa, Yubari coal-field, Hokkaido, but
the former is smaller m size.
Botanical affinity : Unknown.
Triplanosporites sp.
PL 2, figs. 4a-b.
Description : Trilete spores. Amb triangular with rounded corners in equa-
torial view. Polar axis shorter than equatorial axis. Trilete mark distinct,
almost reaching the equatorial margin ; area of the Y-mark thickening in
optical section. Exine two-layered, smooth.
Dimensions : Polar axis 48 ′an ; equatorial axis 54 !*m ; exme 1.8 fxm. thick ;
Y-mark area 3 /im thick.
Occurrence : Tamayama Formation : Po 20.
Remarks : This specimen is similar to Triplanosporites apticus Takahashi
(1974, pp. 541-542, pi. 1, figs. 8-9) from the Upper Aptian Tanohata For-
mation of the Miyako Group, but differs from the latter in being larger in
size and having raised equatorial corners (shoulders) of grain.
Botanical affinity : Lygodium.
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Genus Stereisporites Pflug 1953.
Subgenus Stereisporites Krutzsch 1963.
Type species : Stereisporites (Stereisporites) stereoides (Potonie & Venitz)
Thomson & Pflug stereoides
Stereisporites (Stereisporites?) tristereoides Krutzsch
PI. 1, figs. 6a-b.
1963 Stereisporites (Stereisporites?) tristereoides Krutzsch, Atlas, Lief. Ill, p. 46,
pi. 5, figs. 10-12.
Diagnosis : Trilete spores. Amb triangular with slightly convex to gently
undulated sides and rounded corners in polar view. Trilete mark straight,
without conspicuous development of lips, almost reaching equator. Exine
two-layered, smooth, relatively thick.
Dimensions : Grain size 24.6-28.7 #m in equatorial diameter ; exine 1.6-2. 6
〟mthick.
Occurrence : Tamayama Formation : Po 33 and Po 20.
Remarks: The specimen is not good in preservation. However, this is
referable to Stereisporites (St.) tristereoides Krutzsch.
Botanical affinity : Sphagnum.
Stereisporites sp.
PL 5, fig. 2.
Description : Trilete spore. Amb subcircular with rounded corners and
gently undulated sides in polar view. Y-mark narrow, undulating, reaching
the periphery. Wall two-layered, thickened, smooth.
Dimensions : Grain size 24. 8 〟m in equatorial diameter ; exine 4 J上m thick.
Occurrence : Kasamatsu Formation : Po 8 (?) ; Tamayama Formation Po 20.
Remarks : By the present specimen, it is indistinct, whether a sculptural
element at the distal pole develops or not.
Botanical affinity : Sphagnum.
Genus Toroisporis Krutzsch 1959.
Subgenus Toroisporis Krutzsch 1959.
Type species : Toroisporis (Toroisporis) torus (Pflug) Krutzsch torus.
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Toroisporis (Toroisporis) cf. foraminitorus Krutzsch
PL 2, figs. 1-3.
1959 Toroisporis (Toroisporis) foraminitorus Krutzsch, Geologie, Jrg. 8, Beih. 21/22 ,
p. 97, pi. 9, figs. 70-72.
Diagnosis : Trilete spores. Amb triangular to subcircular with rounded
corners and convex or slightly concave sides. Trilete mark distinct, straight,
sometimes gaping, almost reaching the corners. Tori forming a narrow
zone with many fine pin-hole-like pores along the trilete mark. Wall two-
layered, smooth.
Dimensions : Grain size 58.3-84.6 jum in equatorial diameter ; exine 1-2.4
jum thick ; tori with many fine holes 3-6 jum broad.
Occurrence : Tamayama Formation : Po 36 and Po 20.
Remarks : The present specimens are referable to Toroisporis (T.) fora-
minitorus Krutzsch (1959, p. 97, pi. 9, figs. 70-72) from the Middle Eocene
brown coal-seam at Geiseltal (Germany). The German specimens possess
tori with less fine holes than in case of the Futaba specimens.
Botanical affinity : Unknown.
Genus Todispontes Couper 1958.
Type species : Todisporites major Couper 1958.
Todispontes miser n. sp.
PL 3, figs. 4, 5, 10, 13-15.
Description : Trilete spores. Amb circular to triangular with rounded cor-
ners in polar view. Trilete mark straight, slender, almost reaching the
periphery. Exine thin, smooth.
Dimensions : Grain size 24-37.7 fim in equatorial diameter ; exine thin.
Holotype: PL 3, fig. 10; grain size 25 〟m in equatorial diameter; exine
thm, smooth ; slide GN 2052 ; Tamayama Formation Po 36.
Occurrence : Kasamatsu Formation : Po 24; Tamayama Formation : Po. 36.
Remarks : This new small trilete species appears almost concentrically in
the sample Po 36 and is similar to the Briti`sh Jurassic (Bajocian) species
Todisporites minor Couper (1958, p. 135, pi. 16, figs. 9-10), but the former
possesses thinner exine than in the latter.
Botanical affinity : Osmundaceae, Todites (fossil).
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Genus Undulatisporites Pflug 1953.
Type species : Undulatisporites microcutis Pflug 1953.
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Undulatispoγ'ites rotundus n. sp.
PL 3, figs.6-8, 9 (?).
Description : Trilete spores. Amb subcircular to triangular in polar view.
Trilete mark slightly raised, more or less sinuous, almost or entirely rea-
ching the equatorial corners. Exine thin, smooth.
Dimensions : Grain size 15.5-20 メim in equatorial diameter ; exine thin ; Y一
mark more or less undulating, 1-1. 4 /*m wide.
Holotype: PL 3, fig. ,8; grain size 19.5 〟m in equatorial diameter; exine
thin; Y-mark slightly sinuous, 1.4 メim wide; slide GN 2124; Tamayama
Formation Po 33.
Occurrence : Kasamatsu Formation : Po 24; Tamayama Formation : Po 33
and Po 20.
Remarks : The present specimens are comparable with the German Palaeo-
cene species Undulatisporites microcutis Pflug (Thomson & Pflug, 1953, p.
52, pi. 1, figs. 81-82) and Undulatisporites afirmatus Pflug (Thomson &
Pflug, 1953, p. 52, pi. 1, fig. 83) from Wehingen, Germany, but differ from
U. microcutis in being smaller in grain size and having slightly undulated
Y-mark and thinner exine and from U. afirmatus in having wider Y-mark
and no thickened exme in equatorial corners.
Botanical affinity : Selaginellaceae, Selaginella.
? Undulatisporites sp.
PI. 3, figs. 16a-b.
Description : Trilete spore. Amb circular in polar view. Y-mark slender,
more or less sinuous, extending two-thirds the equator. Exine thin, punct-
ate.
Dimensions : Grain size 25 /um ; exine thin.
Occurrence : Tamayama Formation : Po 33.
Remarks : It is not always sure, whether the present specimen belongs to the
genus Undulatisporites or not.
Botanical affinity : Unknown.
Genus Monoleiotriletes Krutzsch 1959.
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Type species : Monoleiotriletes angustus Krutzsch 1959.
Monoleiotriletes cf. gracilis Krutzsch
PL 3, figs. 12-13.
1959 Monoleiotriletes gracilis Krutzsch,
fig. 24.
1962 Monoleiotriletes gracilis Krutzsch,
1982 Monoleiotriletes gracilis Krutzsch,
saki Univ., Nat. Sci., vol. 23, no. 1,
1984 Monoleiotriletes gracilis Krutzsch,
1, fig. 3.
1986 Monoleiotriletes gracilis Krutzsch,
saki Univ., Nat. Sci., vol. 26, no. 2,
Geologie, Jrg. 8, Beih. 21!22, p. 65, pi. 4,
Atlas, Lief. I, p. 44, pi. 15, figs.ト9.
Takahashi & Jux, Bulk Fac. Lib. Arts, Naga-
p. 30, pl.l, fig. 3.
Kirchner, Palaeontographica, B, 192,. p..92,
Takahashi & Jux, Bull. Fac. Lib. Arts, Naga-
p. 47, pi. 2, figs. ll-12.
Diagnosis : Trilete spores. Amb rounded triangular with rounded corners
in polar view. Trilete mark distinct, straight, extending two-thirds the
distance to the equatorial corners or almost reaching the corners. Exine
single-layered, thin, often strongly folded.
Dimensions : Grain size 30-37.3 jam. in equatorial diameter ; exine single-
layered, less than 1 jum thick.
Occurrence : Kasamatsu Formation : Po 8 ; Tamayama Formation : Po 36
and Po 20.
Remarks : Monoleiotriletes gracilis Krutzsch is the European Tertiary spe-
cies. Hitherto, this is known from the Middle Eocene to the Middle Miocene
in Germany and Hungary.
Botanical affinity : Unknown.
Monoleiotriletes microforma Rouse n. comb.
PL 3, figs. 14-15.
1962 Deltoidospora microforma Rouse, Micropaleontology, vo1 8, no. 2, p. 199, pi. 3,
figs.6-8.
Diagnosis : Trilete spores. Amb triangular with concave and slightly convex
sides in polar view. Trilete mark generally gaping, slender, almost reaching
the eqautor. Exine single-layered, thin, smooth.
Dimensions : Grain size 24-28 メim in equatorial diameter ; exine thin, one-
layered.
Occurrence : Tamayama Formation : Po 33 and Po 16.
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Remarks : The present specimens with single-layered exine are identified
with Deltoidospora microforma Rouse (1962) from the Burrard Formation
in Brothers Creek (Upper Cretaceous) and Terminal Dock (Eocene) , British
Columbia, Canada.
Botanical affinity : Unknown.
? Monoleiotriletes sp.
PI. 4, figs. 12a-b.
Description : Trilete spore. Amb triangular with more or less convex sides
and rounded corners in polar view. Y-mark straight, slender, almost rea-
chmg the equatorial corners. Exine single-layered, thm, smooth.
Dimensions : Grain size 26.3 jum in equatorial diameter ; exine 0.5 fim. thick.
Occurrence : Tamayama Formation : horizon of elasmosaur (H. E.).
Remarks : The present specimen belongs doubtedly to the genus Monoleio-
tnletes.
Botanical affinity : Unknown.
Genus Gleicheniidites Ross 1949.
Type species : Gleicheniidites senonicus Ross 1949.
? Gleicheniidites sp.
PI. 4, fig. ll.
Description : Trilete spore. Amb triangular with slightly concave and con-
vex sides in polar view. Trilete mark slender, reaching the equatorial cor-
ners. Proximal tori (?). Exine thin, smooth.
Dimensions : Grain size 15.2 jum in equatorial diameter ; exine thin.
Occurrence : Tamayama Formation : horizon of elasmosaur (H. E.).
Remarks : Whether this specimen belongs to the genus Gleicheniidites in not
clear, because the torus is deoubtful in existence.
Botanical affinity :? Gleicheniaceae.
Genus Intrapunctisporis Krutzsch 1959.
Type species : Intrapunctisporis intrapunctis Krutzsch 1959.
? Intrapunctisporis sp.
PL 2, figs. 5a-b.
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Description: Trilete spore. Amb subcircular in polar view. Trilete mark
distinct, straight, reaching the equator. Exine two-layered, chagrinate.
Dimensions: Grain size 37 メim in equatorial diameter; exine 1-1.5 /um
thick.
Occurrence : Kasamatsu Formation : Po 24.
Remarks : It is not sure that the present specimen belongs to the genus
Intrap unctispons.
Botanical affinity : Unknown.
Genus Punctatisporites Ibrahim 1933.
Type species : Punctatispontes puntatus (Ibrahim 1932) Ibrahim 1933.
Punctatispontes sp.
PI. 3, fig. ll.
Description : Trilete spore. Amb triangular with slightly concave sides and
narrowly rounded corners in polar view. Y-mark slender, straight, reaching
the equatorial corners. Exine thin, punctate.
Dimensions : Grain size 20.7 fim in equatorial diameter ; exine very thin.
Occurrence : Tamayama Formation : Po 36.
Remarks : The author can't refer to species name of Punctatisporites.
Botanical affinity : Unknown.
Infraturma Apiculati Bennie & Kidston 1886 emend. R. Potonie 1956.
Genus血culatisporites Pflug & Thomson 1953.
Type species : Baculatisporites primarius (Wolff 1934) Thomson & Pflug1953.
Baculatisporites primarius (Wolff) Thomson & Pflug semipnmarius
Krutzsch
PI. 3, figs. 20a-b.
1967血culatisporites primarius semiprimarius Krutzsch, Atlas, Lief. IV & V, p. 60,
pi. 12, figs. 7-12.
Diagnosis : Trilete spore. Amb subcircular in polar view. Y-mark distinct,
straight, almost reaching the equator. Exine thin, with small, sparsely
arranged sculpture-elements (spine, bacula etc.).
Dimensions : Grain size 45 メim in equatorial diameter ; exine 1. 1 jum thick ;
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echinate and baculate sculpture-elements sparsely arranged, 1-1.9 #m high.
Occurrence : Tamayama Formation : Po 33.
Remarks : Only one specimen was found. The author is assignable this to
Baculatisporites primarius semorimarius from Tertiary deposits in the
Niederrhein district.
Botanical affinity : Osmundaceae.
Genus Osmundacidites Couper 1953.
Type species : Osmundacidites wellmanii Couper 1953.
0smundacidites wellmanii Couper
PL 4, figs. 4, 5.
1953 Osmundacidites wellmanii Couper,
1, fig. 5.
1970 Osmundacidites wellmanii Couper,
p.47, pi. 8, figs. 3,6.
1975 Osmundacidites wellmanii Couper,
figs. 13-14.
1978 0smun血ciditgs wellmanii Couper,
p. 57, pi. 7,figs. 7,8.
1980 0smun血cidites wellmanii Couper,
2.
1982 Osmundacidites wellmanii Couper,
N. Z. G. S., Paleont Bull. vol. 22, p. 20, pi.
Pocock, Palaeontographica, B, 130, Lief. 1-2 ,
Srivastava, Paleont. Contonent., p. 54, pi., 25,
Song et al., Tertiary spores pollen in Bohai,
Burger, BMR Bull., 189, p. 50, pi. 4, figs. 1-
Takahashi & Shimono, Bull. Fac. Lib. Arts,
Nagasaki Univ., Nat. Sci., vol. 22, no. 2, p. 26, pi. 3, figs, la-b, 2.
1983 Osmundacidites wellmanii Couper, Yu, Guo & Mao, Prof. Papers Stratigr. Pala-
eont., vol. 10, p. 28, pi. 1, fig. 14.
Diagnosis : Trilete spores. Amb circular to subcircular in polar view, Y-
mark straight, slender, sometimes gaping, almost reaching the equator.
Exine thin, finely granulate, often folded.
Dimensions : Grain size 50-51.6 メim in equatorial diameter ; exine 1.5 /un
thick.
Occurrence : Tamayama Formation : Po 36.
Remarks : The present specimens are identical with Osmundacidites well-
manii Couper (1953, p. 20, pi. 1, fig. 5). The genus Osmundacidites has
granular-papillate exine (Couper, 1953) whereas the genus Bacualtisporites
has sculptural elements ranging from weakly echinoid with single bacula to
flatly rugulate or sinuous muri and warts (Krutzsch, 1967).
Botanical affinity : Osmundaceae.
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Genus Leptolepidites Couper 1953.
Type species : Leptolepidites verrucatus Couper 1953.
Leptolepidites minutwerrucatus n. sp.
PI. 5, figs. 15, 16a-b, 18a-b.
Description : Trilete spores. Amb subtriangular to subcircular with strong-
ly convex sides and broadly rounded corners in polar view. Trilete mark
distinct, straight, reaching the equatorial corners. Exine moderately thick,
sculptured with small and large verrucate projections equally developed on
proximal and distal surfaces.
Dimensions : Grain size 25.8-34.1 〟m in equatorial diameter ; exme 0.8-1.7
〃m thick ; verrucate ornamentation 1.6-4 jum wide x 2.4-3 〃m high; rays
of the Y-mark 1.7-2.4 llm wide.
Holotype: PL 5, figs. 18a-b; grain size 34.1 //m in equatorial diameter;
exme 0.8 //m thick; ornamentation verrucate, 1.6-4 メim wide x 2.4 jum
high; rays of the Y-mark 1.7 //m wide ; slide GN 2206; Kasamatsu Forma-
tion Po 24.
Occurrence : Kasamatsu Formation : Po 8 and Po 24 ; Tamayama Formation
:Po20.
Remarks : Leptolepidites minutiverrucatus is apparently similar to Lepto-
lepidites verrucatus Couper (1953, p. 28, pi. 2, figs. 14-15) from the Jurassic
Ohika beds, New Zealand, but the former differs from the latter in having
smaller verrucate ornamentation.
Botanical affinity : Selaginellaceae.
Infraturma Murornati R. Potonie & Kremp 1954.
Genus Intertriletes Anderson 1960.
Type species : Interiletes scrobuculatus Anderson 1960.
Intertiletes futabaensis n. sp.
PI. 3, figs. 1-3.
Description : Trilete spores. Amb triangular with broadly rounded corners
and slightly concave and convex sides in polar view,, Y-mark distinct,
straight, almost reaching the equatorial corners. Distal surface psilate ;
proximal surface very finely reticulate or very small pin-hole like pores
confined to the triangular area between the trilete laesurae and arranged
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irregularly. Exine thin.
Dimensions : Grain size 20-31.8 !*m in equatorial diameter ; exine thin, 0.5
〟m ± thick.
Holotype : PI. 3, figs. 2a-b ; grain size 24 メim in equatorial diameter ; exine
thin ; slide GN 2103 ; Tamayama Formation Po 20.
Occurrence : Tamayama Formation : Po 20.
Remarks : Intertriletes futabaensis is quite alike in form and ornamentation
of the Paleocene species Intertriletes scrobiculatus Anderson (1960, p. 15,
pi. 5, figs. 3,4) from the Ojo Alamo sandstone, New Mexico, but the former
is different from the latter in being smaller in size and having thinner exine.
Botanical affinity : Unknown.
Genus Microreticulatisporites Knox 1950 emend. Bharadwaj 1956.
Type species : Microreticulatisporites lacunosus (Ibarahim 1933) Knox 1950.
Microreticulatisporites rotundulus n- sp.
PL 4, figs. 1-3.
Description : Trilete spores. Amb circular to subcircular in polar view.
Trilete mark distinct, often gaping, extending a half to three-quarters the
distance to the equator. Ornamentation reticulate with fine mesh.
Dimensions : Grain size 50-60 /um in equatorial diameter ; exine 1-2 nm.
thick ; ornamentation reticulate ; lumen 1.5-4.5 jum in diameter ; margo of
the triradiate laesura 3-6 jum in width.
Holotype : PI. 4, figs, la-b ; grain size 50 jLtm in equatorial diameter ; exine
1.7-2 jum thick ; lumen 1.5-2.5 ′an. wide in diameter ; slide GN 2059 ; Tama-
yama Formation Po 36.
Occurrence : Tamayama Formation : Po 36.
Remarks : The present specimens are similar to Microreticulatisporites
laecunosus (Ibrahim) Knox from the Westfalian in Germany, but the former
differs from the latter in having thicker lip of the trilete laesurae and no
mums.
Botanical affinity : Unknown.
Microreticulatisporites minimus n. sp.
PI. 3, figs. 17a-b; pi. 4, figs. 6-9.
Description: Trilete spores. Amb circular to subcircular in polar view.
92 Kiyoshi Takahashi
Trilete mark indistinct, slender, two-thirds radius ; exine finely microreticu-
late ; muri visible.
Dimensions : Grain size 15-22.3 jam in equatorial diameter ; lumen of the
fine net less than 1 /tm in diameter ; muri less than 1 fim long.
Holotype : PL 4, fig. 6 ; grain size 21.8 jum. in equatorial diameter ; net lumen
less than 1 jum wide in diameter; muri 0.6 jum long; slide GN 2072; Kasa-
matsu Formation Po 31.
Occurrence : Kasamatsu Formation : Po 8 and Po 31 ; Tamayama Formation
Po 33, Po 20, and Po 16.
Remarks : The present microreticulate spores are similar closely to Micro-
reticulatisporites punctatus Knox (Smith & Butterworth, 1967, pp. 192-193,
pi. ll, figs. ll-13) from the Namurian A, Scotland, but the former is dif-
ferent from the latter in being smaller in size and having smaller net lumen.
Botanical affinity : Unknown.
Genus Lycopodiumsporites Thiergart 1938 ex Delcourt & Sprumont 1955.
Type species : Lycopodiumsporites agathoecus (Potoni6 1934) Thiergart 1938.
Lycopodiumspontes sp. a
PI. 3, figs. 18a-b.
Description : Trilete spore. Amb triangular with convex sides and rounded
corners in polar view. Trilete laesurae extending to the equator. Exine
coarsely reticulate.
Dimensions : Grain size 32.8 jum in equatorial diameter ; net lumen 4.3-5
〃m wide in diameter; muri 1.5 nm long.
Occurrence : Kasamatsu Formation : Po 31, Po 24, and Po 5.
Remarks : The author can compare the present specimen with Trihtes retic-
ulata (Cookson, 1947, p. 137, pi. 16. fig. 68) from the Tertiary lignite and
carbonaceous sandstone in Kerguelen Island and Retitriletes punctoides
Krutzsch (1963, p. 80, pi. 21, figs.卜18) from the Miocene and Pliocene
formations in middle Europe.
Botanical affinity : Lycopodiaceae, Lycopodium.
Lycopodiumspontes sp. b
PI. 10, fig. 5.
Description : Trilete spore. Outline circular in polar view. Trilete mark
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indistinct. Exine moderately thick, coarsely reticulate.
Dimensions : Grain size 47.5 fim. in equatorial diameter ; exine 1.7 jum thick ;
net lumen 14-15 J上m in diameter.
Occurrence : Kasamatsu Formation : Po 31.
Remarks : Only one specimen was found. This is not good in preservation.
However, this belongs undoubtedly to the genue Lycopodiumsporites.
Botanical affinity : Lycopodiaceae, Lycopodium.
Genus Hamulatisporis Krutzsch 1959.
Type species : Hamulatispons hamulatis Krutzsch 1959.
Hamulatisporis hamulatis Krutzsch
PL 3, figs. 19a-b.
1959 Hamulatisporis hamulatis Krutzsch, Geplogie, Jrg. 8, Beih. 21/22, p. 157, pi. 29,
figs. 326-328.
1963 Camarozonosporites (Hamulatisporis) hamulatis Krutzsch, Atlas, Lief. II, p. 23.
1966 Hamulatisporis hamulatis Krutzsch, Potomァ, Beih. Geol. Jb., 72, pp. 61-62, pi.
4,fig.50.
Diagnosis : Trilete spore. Amb circular (?) in polar view. Trilete mark
slender, straight, ca. three-quarters radius. Exine distally more pronounced
hamulate than proximally ; proximal sculpture flat, delicate ; without equa-
tonal cinguloid thickening.
Dimensions : Grain size 27-36 jum in equatorial diameter ; exine 2-3 pm
thick ; hamulate sculpture 1.3 fim high and 3.7 〟m wide.
Occurrence : Kasamatsu Formation : Po 24 ; Tamayama Formation : Po 20.
Remarks : Krutzsch (1959) established the genus Hamulatispons being trilete
spore with hamulate sculpture. Later, he (1963) transferred Hamulatisporis
to the genus Camarozonosporites Pant ex R. Potonie as a subgenus, be-
cause of its morphological similarity of hamulate sculpture. However, on
the contrary, Srivastava (1972) restored it to its original generic rank and
emended to include hamulate trielte spores without inter-radial crassitudes.
Klaus (1960) considered 、the genus Hamulatisporis Krutzsch to be a
junior synonym of Lycopodiacidites Couper emend. R. Potonie. The author
believes that the genus Hamulatisporis Krutzsch (1959) possesses some
completely different morpholonical characterstics from the genus Lycopod-
iacidites Couper (1953) emend. R. Potonie (1956).
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Botanical affinity : Lycopodiaceae, Lycopodium.
Genus Polycingulatisporites Simoncsics.& Kedvesユ961.
Type species : Polycingulatisporites circulus Simoncsics & Kedves 1961.
? Polyci柁gulatispontes sp.
PL 5, figs. la-b.
Description : Trilete spores. Amb triangular with slightly convex sides and
rounded corners in polar view. Trielte mark slender, straight, reaching the
equatorial corners. Proximal surface smooth ; distal surface trizonate.
Dimensions : Grain size 17.5-18.7 J上m in equatorial diameter ; inner ring
2.2-2.8 /im wide, outer ring (?) 2.4-3.6 /mi wide; rays of.the Y-mark 1.1
〃mwide.
Occurrence : Tamayama Formation : Po 20.
Remarks : The present specimen belongs undoubtedly to the genus Poly-
cingulatisporites Simoncsics & Kedves 1961 (synonym Taurocusporites Stover
1962). It is doubtful that the present specimen has two concentric bands on
the distal surface.
Botanical affinity : Unknown.
Genus Cicatricosisporites R. Potonie & Gelletich 1933 emend. R. Potonie
Type species : Cicatricosisporites dorogensis Potonie & Gelletich 1933.
Cicatricosisporites cf. australiensis (Cookson) Potonie
PL 7, figs. 4a-c.
1953 Mohrioisporites australiensis Cookson, Australian Jour. Bot., vol. 1, no. 3, p.
470, pi. 2, figs. 3ト34.
1956 Cicatricosisporites (al. Mohrioisporites) australiensis (Cookson) Potonie, Beih.
Geol Jb., 23, pp. 47-48.
1972 Cicatricosisporites australiensis (Cookson) Potonie, Miki, Jour. Geol. Soc. Japan,
vol. 73, no. 5, pi. 1, fig. 4.
1973 Cicatricosisporites australiensis (Cookson) Potonie, Miki, Jour. Geol. Soc. Japan.
vol. 79, no. 3, pi. 1, fig. 3.
1973 Cicatricosisporites australiensis (Cookson) Potonie, Burger, Spec, publs. Geol.
Soc. Aust., no. 4, pi. 1. fig. 3.
1980 Cicatricosisporites australiensis (Cookson) Potonie, Burger, BMR Bull., 189, p.
55, pi. 9,figs.4, 7,8, (cf.9, 10).
Palynology of the Upper Cretaceous Futaba Group 95
Diagnosis : Trilete spore. Amb triangular with slightly convex and straight
sides and more or less projected ribs in corners. Trilete laesurae slightly
sinuous, reaching the periphery. Exine ornamented with narrow ridges
which run parallel to the sides.
Dimensions : Grain size 41.6 jum in equatorial diameter ; sculpture cicatri-
cose, 1.5-2 jum wide.
Occurrence : Tamayama Formation : Po 36.
Remarks : Only one specimen was found in the sample Po 36. This is simi-
lar closely to Cicatricosisporites australiensis (Cookson) Potonie.
Botanical affinity : Scizaeaceae, Mohna.
Cicatricosisporites minor Bolkhovitina n. comb.
PI. 7, fig.5; pi. 8, fig. 5.
1959 Mohria minor Bolkhovitina, TrudyGeol. Inst. Acad. Sci., USSR, no. 2, p. 94, pi.
2,fig.29.
1961 Pelletieria minor (Bolkhovitina) Bolkhovitina, Trudy Geol. Inst. Acad. Sci.,
USSR, no. 40, p. 68, pi. 19, fig. 8; pi. 12, figs. 3a-c.
Diagnosis : Trilete spores. Amb triangular with convex sides and rounded
corners. Tetrad scar reaching the periphery. Exospore ornamented with
very narrow cicatricose ridges.
Dimensions : Grain size 21.6-25.8 fxm. in equatorial diameter ; cicatricose
ridges less than 1 jmn wide.
Occurrence : Kasamatsu Formation : Po 24 ; Tamayama Formation : Po 36.
Remarks : The present speciemns are more or less smaller than the speci-
mens from the Upper Cretaceous, Vilyuy River, Yakutsukaya (USSR).
Botanical affinity : Schizaeaceae, Mohria.
Subturma Pyrobolotriletes R. Potonie 1956.
Genus Balmeisporites Cookson & Dettmann 1958.
Type species : Balme乙sporites holodictyus Cookson & Dettmann 1958.
Balmeisporites cf. kondinskayae Srivastava & Binda
PL ll, figs. 3(?), 4-5.
1969 Balmeisporites kondinskayae Srivastava & Binda, Rev. Micropaleont., vol. ll,
no. 4, pp. 207, 209, pi. 2, fig. 8.
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Diagnosis : See Srivastava and Binda (1969), pp. 207, 209.
Dimensions : Diameter of spore body 139-152 メim ; net lumina 25-33.3 jum
wide ; muri 18-23 //m high.
Occurrence : Tamayama Formation : Po 36.
Remarks : The present specimens are similar to血Imeisporites kondinskayae
Srivastava and Binda from the Whitemud Formation (Maastrichtian), Sas-
katchewan. The specimen ( pi. ll, fig. 3) belongs doubtedly to Balmeisporites
kondinskayae Srivastava & Binda.
Botanical affinity : Unknown.
Subturma Perinotrilites Erdtman 1947 emend. Dettmann 1963.
Genus Endoculeospora Staplin 1960.
Type species : Endoculeospora rarigranulata Staplin 1960.
Endoculeospora delicata Burger
PL 5, figs. 19a-b.
1976 Endoculeospora (おIicata Burger, BMR Bull., 160, pp. 10-ll, pi. 6, figs. 2-6.
1980 Endoculeospora delicata Burger, BMR Bull., 189, pp. 60-61, pi. 15, fig. 9.
Diagnosis : Trilete spore with a two-layered, cavate sclerine. Outline of
central body rounded triangular in polar view. Inner sclerine layer psilate,
ca. 0.5 jum thick. Trilete mark weakly developed, straight, measuring three-
quarters of the radius of the spore body. Outer sclerine layer thin, cha-
grinate or granulate (?).
Dimensions : Spore body 29 jum in equatorial diameter ; entire spore 33 jum
in equatorial diameter ; inner and outer layers thin.
Occurrence : Kasamatsu Formation : Po 24.
Remarks : Only one specimen was found from the sample Po 24 of the Kasa-
matsu Formation. This is compared with Endoculeospora delicata Burger
from the lower Aptian Bungil Formation in Queensland (Murospora florida
zone).
Botanical affinity : Unknown.
Turma Zonales Bennie & Kidston 1886 emend. R. Potonie 1956.
Subturma Auritotriletes R. Potonie & Kremp 1954.
Infraturma Auriculati Schopf emend. R. Potonie & Kremp 1954.
Genus Appendicisporites Weyland & Krieger 1953.
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Type species : Appendicisporites tricuspidatus Weyland & Greifeld 1953.
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Appendicispontes erdtmanii Pocock
PL 6, figs. 1-2; pi. 7, figs.卜3; pi. 8, figs, la-c (cf.).
1964 Appendicisporites erdtmanii Pocock, Grana Palynol., vol. 5, no. 2, pp. 167-168,
pi. 3, fig. 17.
1965 Plicatella erdtmanii (Pocock) Amerom, Pollen et spores, vol. 7, no. 1, p. 112, pi.
5, figs, la-b; pi. 12, figs. 3a-b.
1971 Appendicisporites erdtmanii Pocock, Philips & Fell耳Pollen et spores, vol. 13,
no. 2, p. 304, pi. 3, fig. 4.
1975 Appendicisporites erdtmanii Pocock, Srivastava, Paleobiol. Continent., vol. 6, no.
2, pp. 14-15, pi. 6, figs. 1, 2.
Diagnosis : Trilete spores. Amb triangular with convex sides and somewhat
projected and rounded apices. Trilete laesurae distinct, straight, three-
quaters radius. Ornamentation canaliculate ; two proximal ribs paralleling
the equator on each side ; three to four distal ridges paralleling each side,
forming a triangule where they meet at the pole; ridges on both faces
fusing at the radii, formaing a thickening which merges into the appendicies.
Dimensions : Grain size 47-60.7 jum in equatorial diameter ; exine 3-5 jum
thick; ribs 3.8-5 /im wide and 0.8-1 メim or more apart; appendici 4-6 !上m
long and 5-8 Jim wide at the base.
Occurrence: Tamayama Formation : Po 33, Po 36, and Po 16.
Remarks : The Futaba specimens are identified with Appendicisporites erd-
tmanu Pocock from the Albian of Alberta and Saskatchewan, Canada, from
the Cenomanian of Louisiana and Mississippi, USA, from the Cenomanian-
Turonian of northern Spain, and from the Albian of Oklahoma.
Botanical affinity : Schizaeaceae, Anemia.
Appendicisporites sp. cf. A. tricornitatus Weyland & Greifeld
PL 8, figs. 2a-c.
1970 Appendicisporites sp. cf. A. tricornitatus Weyland & Greifeld, Kemp, Palaeon-
tographica, B, 131, pp. 97-98, pi. 15, figs.ト4 ; text-figs. 14a-c.
Diagnosis : Trilete spore. Amb triangular with convex sides and projected
apices. Trilete laesurae slightly sinuous, three-quarters radius in length.
Ornamentation cnaliculate ; five to six proximal ribs paralleling the equator
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on each side ; seven to eight distal ridges paralleling each side, forming
triangule where they meet at the pole; ridges on both faces fusing at the
radii, forming a thickening which merges into the appendices.
Dimensions: Overall equatorial diameter 53.4 !*m; ribs 2-3 jllir wide;
appendici 3-4.5 /im long and 6-7 jura wide at the base.
Occurrence : Kasamatsu Formation : Po 8.
Remarks : Only one specimen was found in the sample Po 8. This specimen
is very closely similar to Appendicisporites sp. cf. A. tricornitatus Weyland
& Greifeld which was described by Kemp (1970) from the Aptian-Albian in
southern England.
Botanical affinity : Schizaeaceae, Anemia.
Appendicisporites silvestris Bolkhovitina n. comb.
PI. 8, figs. 3a-b, 4, 6a-b.
1961 Anemia silvestris Bolkhovitina, TrudyGeol. Inst. Acad Sci., USSR, no. 40, p. 58,
pi. 17, figs. 8a-d.
Diagnosis : See Bolkhovitina (1961, p. 58).
Dimensions : Overall equatorial diameter 32.2-34.3 Jim : ribs 1-2 J上m wide
appedici 1.5-2.5 /im long, 2-3 jum wide at the base.
Occurrence : Tamayama Formation : Po 36 and Po 20.
Remarks : The present small forms of Appendicisporites are identical with
Appendicisporites silvestris (Bolkhovitina 1961) from the Albian in the north-
em Aral region, Kazakhstan.
Botanical affinity : Schizaeaceae, Anemia.
Appendicispontes sp.
PL 8, fig. 7; pi. 9, figs. la-b.
Description : Trilete spores. All figures are side view. Ornamentation can-
aliculate ; visible ribs ca. eight in side view, 1.7-2・3 J上m wide. Appendici
short. Overall equatorial diameter 37-40 fim.
Occurrence : Tamayama Formation : Po 33 and Po 20.
Remarks : Only two specimens were found. These are no good in preserva-
tion. The author illustrates these as Appendicisporites sp.
Botanical affinity : Schizaeaceae, Anemia.
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Subturma Zonotriletes Waltz 1935.
Infraturma Patinati Butterworth & Williams 1958.
Genus Patellasporites Groot & Groot 1962 emend. Kemp 1970.
Type species : Patellcu叩orites tavaredensis Groot & Groot 1962.
Patellaspontes verruculosus n. sp.
PI. 5, figs. 3-14, 17a-b.
Description : Trilete spores. Amb triangular with slightly convex sides and
rounded corners in polar view. Trilete mark distinct, gently sinuous, reach-
ing the equatorial corners. Distal surface provided with many patellae or
lumps ; proximal surface psilate or finely punctate ; equatorial exine or
flange consisting of a number of patellae or lumps of different shape and
size or equatorially fused frame-like ornaments.
Dimensions : Grain size 19.3-32.7 J上m in equatorial diameter ; patellae or
lumps 2.5-5 jLtm wide and 2-6 jum high; equatorial exine or flange 1.7-4
〟m thick ; rays of the Y-mark 1.4-1.8 /um wide.
Holotype: PL 5, figs. 12a-b; grain size 30.6 jum in equatorial diameter;
equatorial flange 4 メim. wide; patellae or lumps 2.4-5 /im wide and 2-6
〟m high; rays of the Y-mark 1.4 〟m wide; slide GN 2206; Kasamatsu
Formation Po 24.
Occurrence: Kasamatsu Formation : Po 24 and Po 5 ; Tamayama Forma-
tion; 33 and Po 20.
Remarks : Many grams of Patellasporites verruculosus appear concentrical-
ly in the sample Po 24 from the Kasamatsu Formation. The present speci-
mens differ from Patellasporites sp. cf. Patellasporites distaverrucosus
(Brenner) Kemp (1970, p. 108, pi. 20, figs. 12-16) in shape and size of the
distal sculptural elements.
Botanical affinity : Selaginellaceae, Selaginella.
Infraturma Zonati Potonie Kremp 1954.
Genus Aequitriradites Delcourt & Sprumont 1955 emend. Cookson &
Dettmann 1961.
Type species : Aequitriradites dubius Delcourt & Sprumont 1955.
Aequitriradites spinulosus (Cookson & Dettmann) Cookson & Dettmann
PL 9, figs. 2a-C.
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1958 C万rratriradites spinulosus Cookson & Dettmann, Proc. Roy. Soc. Victoria, N. S.,
vol. 70, pt. 2, p, 113, pi. 18, figs. 9-13; pi. 19, figs.ト2, 5-7.
1961 Aequitriradites spinulosus (Cookson & Dettmann) Cookson & Dettmann, Palae-
ontology, vol. 4, pt. 3, p. 427, pi. 52, figs. 7-12.
1970 Aequitriradites spinulosus (Cookson & Dettmann) Cookson & Dettmann, Kemp,
Palaeontographica, B, 131, p. 112, pi. 23, figs. 5, 6.
1972 Aequitriradites spinulosus (Cookson & Dettmann) Cookson & Dettmann, Miki,
Jour. Geol. Soc. Japan, vol. 78, no. 5, pi. 2, fig. 1.
1972 Aequitriradites spinulosus (Cookson & Dettmann) Cookson & Dettmann, Sriva-
stava, Palaeontographica, B, 139, p. 4, pi. 2, figs. 4-7.
1980 Aequitriradites spinulosus (Cookson & Dettmann) Cooksdn & Dettmann, Burger,
BMRBull., 189, p. 62, pi. 16, fig. 5.
Diagrもosis : Trilete spore. Outline of spore body circular with a membra-
nous zona in polar view. Trilete rays straight or slightly sinuous, distinct,
extending to the margin of the membrane. Exine of the central body echi-
nate and baculate ; membranous zona punctate.
Dimensions : Overall equatorial diameter 56.7 /im ; central body 41.2 jum. in
equatorial diameter ; zona 8-12 メim wide ; sculptural elements 1.8-2.2 jum.
long.
Occurrence : Tamayama Formation : Po 36.
Remarks : Only one specimen was found in the sample Po 36. This specimen
is identified with Aequitnradites spinulosus (Cookson & Dettmann) Cookson
& Dettmann from the Lower Cretaceous of South Australia, Victoria, New
South Wales and Queensland.
Botanical affinity : Unknown.
Turma Monoletes Ibrahim 1933.
Subturma Azonomonoletes Luber 1935.
Infraturma Laevigatomonoleti Dybova & Jachowicz 1957.
Genus Laevigatosporites Ibrahim 1933.
Type species : Laevigatosporites vulgaris (Ibrahim 1932) Ibrahim 1933.
Laevigatosporites dehiscens Takahashi
PI. 10, figs. 6, 9, 13.
1962 Laevigatosporites dehiscens Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D,
GeoL, vol. ll, no. 3, p. 290, pi. 16, figs. 4-8.
1962 Laevigatosporites dehiscens Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D,
Geol. vol. 12, no. 1, pi. 1, figs. 9-16.
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1964 Laev哲atosporites dehiscens Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D,
Geol., vol. 14, no. 3, p. 215, pi. 29, figs. 9-13; pi. 40, figs. 13-15.
1979 Laevigatosporites dehiscens Takahashi, Takahashi & Kim, Palaeontographica, B,
170, pp. 23-24, pi. 1, figs. 10-ll.
1982 Laevigatosporites dehiscens Takahashi, Bull. Fac. Lib. Arts, Nagasaki Univ.,
Nat. Sci., vol. 22, no. 2, p. 30, pi. 5, figs. 6-7.
Diagnosis : Spores bilateral, monolete. Outline bean-shaped in lateral view.
Monolete suture simple. Exospore smooth, translucent, 1 jum ± thick.
Grain size 29.2-43.5 jum X 16.1-25 llm.
Occurrence : Kasamatsu Formation : Po 31, Tamayama Formation : Po 33,
Po 36, and Po 16.
Remarks : Laevigatosporites dehiscens Takahashi appears : widely in the
Tertiary and Upper Cretaceous of Japan.
Botanical affinity : Polypodiaceae.
Laevigatospontes senonicus Takahashi
PL 10, figs. 7, 8, 10, 12.
1964 Laevigatosporites senonicus Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D,
Geol., vol. 14, no. 3, p. 215, pi. 29, figs. 14-19; pi. 40, figs. 16-17.
1982 Laevigatosporites senonicus Takahashi, Bull. Fac. Lib. Arts, Nagasaki Univ.,
Nat. Sci., vol. 22, no. 2, p. 30, pi. 5, figs. 8-13.
Diagnosis : Monolete spores. Outline semicircular to subcircular with slight-
ly convex dehiscence-furrow side in lateral view. Exospore thin, smooth,
translucent. Dehiscence furrow relatively short.
Dimensions : Grain size 29.3-38.3 /im X 20.6-28.4 jLim ; exine 1 〝m ± thick ;
breadth/length ratio : 0.7-0.93.
Occurrence: Kasamatsu Formation: Po 8, Po 31, Po 24, and Po 5; Tama-
yama Formation: Po 33 and Po 36.
Remarks : Laevigatosporites senonicus Takahashi appears only in the Upper
Cretaceous of Japan.
Botanical affinity : Polypodiaceae.
Laevigatosporites ovoideus Takahashi
PL 10, fig. ll.
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1961 Laevigatosporites ovoideus Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D,
Geol., vol. ll, no. 3, pp. 288-289, pi. 16, figs. 9-14.
1979 Laevigatosporites ovoideus Takahashi, Takahashi & Kim, Palaeontographica, B,
170, p. 24, pi. 1, figs. 12-16; pi. 2, fig. 2.
1982 Laevigatosporites ovoideus Takahashi, Takahashi & Shimono, Bull. Fac. Lib.
Arts, Nagasaki Univ., Nat. Sci., vol. 22, no. 2, pp. 30-31, pi. 5, figs. 14-16.
Diagnosis : Monolete spore. Amb elliptical in proximal view. Monolete
furrow relatively short, not reaching- the periphery. Exine thin, smooth,
translucent, often folded.
Dimensions : Grain size 36.3 × 27.8 jum ; exine 1 jum thick.
Occurrence : Tamayama Formation : Po 36.
Remarks : Hitherto, Laevigatosporites ovoideus Takahashi was found in the
lower Miocene Sasebo Group, Kyushu, West Japan, in the Maastrichtian
Miyadani-Gawa Formation, Hida district, central Japan, and in the Miocene
Formations, Yeoungill Bay district, Korea. The present specimen is similar
to Laevigatosporites ovatus Wilson & Webster from the Palaeocene Fort
Union Formation, Montana, USA, but differs from the latter in having
thinner exine.
Botanical affinity : Polypodiaceae.
Laevigatosporites prominens Takahashi
PI. 10, fig. 14.
1964 Laevigatosporites prominens Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D,
Geol., vol. 14, no. 3, pp. 213-214, pi. 29, figs.ト7; pi. 40, figs. 12, 18.
1982 Laevigatosporites prominens Takahashi, Takahashi & Shimono, Bull. Fac. Lib.
Arts, NagasakiUniv., Nat.Sci., vol. 22, no. 2. p. 31, pi. 5, fig. 17 ; pi. 6, figs. 3a-b.
Diagnosis : Monolete spore. Outline elliptical m lateral view. Monolete
furrow relatively short. Exospore thin, smooth.
Dimensions : Grain size 56.7 × 38.3 fim. ; exine 1 jum thick.
Occurrence : Tamayama Formation : Po 36.
Remarks : Hitherto, Laevigatosporites prominens Takahashi was found in
the Campanian-Maastrichtian Hakobuchi Group, Hokkaido and in the Maas-
trichtian Miyadani-Gawa Formation, Hida district, central Japan.
Botanical affinity : Polypodiaceae.
Infraturma Sculptatomonoleti Dybova & Jachowicz 1957.
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Genus Cicatricososporites Pflug & Thomson 1953.
Type species : Cicatricososporites pseudodorogensis (R. Potonie 1951) Thorn-
son & Pflug 1953.
Cicatricosospontes sp.
PL 9, figs. 3a-b.
Description : Monolete spore. Amb bean-shaped in lateral view. Dehis-
cence furrow invisible. Ornamentation canaliculate, running obliquely
toward the opposite margin ; ribs 1-1.5 メim wide ; grooves 1-2 jum wide.
Dimensions : Grain size 34 × 21. 4 〟m.
Occurrence : Tamayama Formation : Po 16.
Remarks : Only one specimen was found in the sample Po 16. The present
specimen is compared with Schizaeoisporites minor Pocock (1964, p. 155, pi.
2, fig. 10) from upper Manville strata of the Saskatoon area, Canada and
Schizaeoisporites phaseolus Delcourt and Sprumont (1955, pp. 46-47, fig. 13)
from the Wealden of Hainaut, Belgium, but differs from S. minor in form of
canaliculate ornamentation and from S. phaseolus in being smaller in size.
Botanical affinity : Schizaeaceae.
Genus Verrucatosporites Thomson & Pflug 1953 emend. R. Potonie 1956.
Type species : Verrucatosporites alienus (R. Potoine 1931) Thomson & Pflug
1953
? Verrucatosporites sp.
PL 10, fig. 15.
Description : Monolete spore with borad-elliptical outline in polar (?) view.
Dehiscence furrow gaping (?). Exospore somewhat verrucate, 2 /um thick.
Dimensions : Grain size 35 ^m long; verrucae 1 jum high.
Occurrence : Tamayama Formation : Po 16.
Remarks: Only one specimen was found in the sample Po 16. This is no
good in preservation.
Botanical affinity : Polypodiaceae.
Anteturma Pollenites R. Potonie 1931.
Turma Aletes Ibrahim 1933.
Subturma Azonaletes Luber 1935 emend. Potonie & Kremp 1954.
Infraturma Psilanapiti Erdtman 1947.
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Genus Inaperturopollenites Pflug & Thomson 1953 emend. R. Potonie
1958 emend. R. Potome 1966.
Type species : Inaperturopollenites dubius (R. Potonie & Venitz 1934) Thom-
son & Pflug 1953.
Inaperturopollenites dubius (R. Potonte & Venitz) Thomson & Pflug
PI. 12, figs. 10-16; pi. 13, figs. 1-4.
1934 Pollenites magnus forma dubius Potoni6 & Venitz, Arb. Inst. Palaobot. Petrogr.
Brennst., 5, p. 17, pi. 2, figs. 20-21.
1953 Inaperturopollenites dubius (Potonie & Venitz) Thomson & Pflug, Palaeontogra-
phica,B, 94, p. 65, pi. 4, fig. 89; pi. 5, figs. 1-13.
1957 Inaperturopollenites pseudodubius Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser.,
D, Geol. vol. 5, no. 4, p. 216, pi. 38, figs. 1ト17; pi. 39, figs. 13-14.
1961 lnaperturopollenites pseudodubius Takahasm, Mem. Fac. Sci., Kyushu Univ., Ser.
D, Geol., vol. ll, no. 3, p. 295, pi. 17, figs. 1-7.
1964 Inaperturopollenites pseudodubius Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser.
D, Geol., vol. 14, no. 3, p. 222, pi. 33, figs. 16-24; pi. 41, fig. 5.
1982 Inaperturopollenites dubius (Potome & Venitz) Thomson & Pflug, Takahashi &
Jux, Bull. Fac. Lib Arts, Nagasaki Univ., Nat. Sci., vol. 23, no. 1, p. 36, pi. 4,
figs.5-6.
1984 Inaperturopollenites dubius (R. Potonie & Venitz 1934) Thomson & Pflug 1953,
Mohr, Palaeontographica, B, 191, p. 59.
1986 Inaperturopollenites dubius (R. Potoni6 & Venit写) Thomson & Pflug, Takahashi
& Jux, Bull. Fac. Lib. Arts, Nagasaki Univ., Nat. Sci., vol. 26, no. 2, pp. 75-76,
pi. 10, fig. 10.
Diagnosis : Inaperturopollenites pollen. Outline circular, often splitting.
Exine thin, smooth, one-layered.
Dimensions : Grain size 20-37 jum in diameter ; exine less than 1 !*m thick.
Occurrence: Kasamatsu Formation: Po 8, Po 24, and Po 5; Tamayama
Formation: Po 33, Po 36, Po 20, H.E., and Po 16.
Remarks : Inaperturopollenites dubius (Potonie & Venitz) Thomson & Pflug
is identical with Inaperturopollenites pseudodubius Takahashi.
Botanical affinity : Taxodiaceae - Cupressaceae.
Inaperturopollenites laevigatus Takahashi
PL 13, fig. 5.
1957 Inaperturopollenites laevigatus Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D,
Geol., vol. 5, no. 4, p. 216-217, pi. 38, fig. 18; pi. 39, fig. 16.
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1961 Inaperturopollenites laevigatus Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D,
Geol., vol. ll, no. 3, p. 295, pi. 17, figs. 12-13.
1982 Inaperturopollenites laevigatus Takahashi, Takahashi & Jux, Bull. Fac. Lib. Arts,
Nagasaki Univ., Nat. Sci., vol. 23, no. 1, p. 37, pi. 4, figs. 7-8.
1986 Inaperturopollenites laevigatus Takahashi, Takahashi & Jux, Bull. Fac. Lib. Arts,
Nagasaki Univ., Nat. Sci., vol. 26, no. 2, p. 76, pi. 10, fig. 13.
Diagnosis : Inaperturate pollen with circular amb and very thin, one-layered,
and laevigate exine.
Dimensions : Grain size 24.4 /tm in diameter ; exine thin.
Occurrence : Tamayama Formation : Po 16.
Remarks: Only one specimen was found in the sample Po 16. Hitherto,
this species appeared only in the Tertiary of Japan, Korea, and Germany.
Botanical affinity : Taxodiaceae - Cupressaceae.
Inaperturopollenites parvus Takahashi
PI. 13, fig. 6; PL 19. figs. 8-9.
1963 Inaperturopollenites parvus Takahashi, Jap. Jour. Geol. Geogr., vol. 34, nos. 2-4,
pp. 134-135, pi. 7, figs. 10-ll.
1979 Inaperturopollenites parvus Takahashi, Takahashi & Kim, Palaeontographica, B,
170, p. 33, pi. 8, figs. 9-14.
1986 Inaperturopollenites parvus Takahashi, Takahashi & Jux, Bull. Fac. Lib. Arts,
Nagasaki Univ., Nat. Sci., vol. 26, no. 2, pp. 76-77, pi. 10, figs. ll-12; pi. 12,
fig.9.
Diagnosis : Inaperturopollenites pollen. Outline circular. Exine thin, one-
layered, smooth, folded.
Dimensins : Grain size 16.3-19.2 jum in diameter ; exine 0.5-0.7 メim thick.
Occurrence : Tamayama Formation : Po 33, H. E., and Po 16.
Remarks : This species was, hitherto, found only in the Miocene Formations
in Japan and Korea. In Europo Takahashi and Jux (1986) described the
same species from the late Oligocene sediments of the boring-hole near St.
Augustin, West-Germany.
Botanical affinity : Taxodiaceae - Cupressaceae.
Genus Psophosphaera Naumova 1937 ex Bolkhovitina 1953.
Type species : Psophosphaera tenuis Naumova ex Bolkhovitina 1953.
106 Kiyoshi Takahashi
Psophosphaera pseudotsugoides Krutzsch
PL 12, figs. 8-9.
1971 Psophosphaera pseudotsugoides Krutzsch, Atlas, Lief. VI, p. 192, pi. 61, figs.
1-6.
1986 Psophosphaera pseudotsugoides Krutzsch, Takahashi & Jux, Bull. Fac. Lib. Arts,
Nagasaki Univ., Nat. Sci., vol. 26, no. 2, pp. 77-78, pl.10, fig. 17.
Diagnosis : Inaperturate and originally spherical or oval pollen grains with
smooth, two-layered, and crumpled exine.
Dimensions : Grain size 77.6-87 ^m in diameter ; exine 1.8 〟m thick.
Occurrence : Kasamatsu Formation : Po 24 ; Tamayama Formation : Po 36.
Remarks : The present specimens belong undoubtedly to Psophosphaera
pseudotsugoides Krutzsch which is a Tertiary species from middle Europe.
They are similar to Psophosphaera tenuis Naumova from the Cenomanian-
Turonian in the Chulymo-Eniseisk depression, but differ from the latter in
being much larger in size.
Botanical affinity :血rix or Pseudotsuga.
Infraturma Granulonapiti Cookson 1947.
Genus Araucariacites Cookson 1947 ex Couper 1953.
Type species : Araucariacites australis Cookson 1947 ex Couper 1953.
Araucariacites australis Cookson ex Couper
PL 13, figs. 7-10.
1947 Granulonapites (Araucariacites) australis Cookson, B. A. N. Z. A. R. E., Repts.
Ser. A, vol. 2, pi. 8, p. 130, pi. 13, figs. 1-4.
1953 Araucariacites cf. australis Cookson, Couper, N. Z. G. S. Paleont. Bull., 22, p. 39.
1980 Araucariacites australis Cookson, Burger, BMR Bull. 189, p. 64, pi. 17. fig. 4.
Diagnosis : Non-aperturate and originally spherical or oval pollen grains
with thin, finely granulate, and crumpled exine.
Dimensions : Grain size 37.6-56 J上m in diameter ; exine 0.7-2.5 /im thick.
Occurrence : Kasamatsu Formation ; Po 24 and Po 5 ; Tamayama Forma-
tion: Po 20 and Po 16.
Remarks : The present specimens are identical with Araucanacites autralis
Cookson ex Couper from the Tertiary, Kerguelen Archipelago, from the
Jurassic to lower Oligocene, New Zealand, and from the Lower Cretaceous
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of the Surat basin, Australia. They are similar to Inaperturopollemtes
limbatus Balme (1957, p. 31, pi. 7, figs. 83, 84) from the Jurassic sediments
of the Mora bore 355-360 ft. in the Perth basin, Western Australia, but
differ from the latter in having thinner exine.
Botanical affinity : Araucanaceae.
Turma Saccites Erdtman 1947.
Subturma Monosaccites (Chitaley 1951) Potonie & Kremp 1954.
Infraturma Saccizonati Bharadwaj 1957.
Genus Cerebropollenites Nilsson 1958.
Type species : Cerebropollenites mesozoicus (Couper 1958) Nilsson 1958.
Cerebropollenites mesozoicus (Couper) Nilsson
PL 10, figs. 16a-b; pi. ll, figs. 1-2.
1958 Tsugaepollenites mesozoicus Couper, Palaeontographica, B, 103, p. 155, pi. 30,
figs.8-10.
1958 Cerebropollenites mesozoicus (Couper) Nilsson, I. M. P. Q. G., Univ. Lund, Publ.
no. 53, p. 72.
1966 Cおrebropollenites mesozoicus (Couper 1958) Nilsson 1958, Burger, Groen & Zoon,
p. 261, pi. 27, figs. 4a-b; pi. 28, figs, la-b, 2a-b.
1970 Tsugaepollenites mesozoicus Couper, Kemp, Palaeontographica, B, 131, p. 113,
pi. 23, figs. 9-15.
Diagnosis : Inaperturate and spherical pollen grains with two-layered exme ;
endexine thin with a smooth surface ; ektexine showing an arrangement of
numerous small saccate projections, irregular in cross-section, cavate equa-
torially where a single encircling saccus is formed ; exine of polar regions
sometimes with strongly reduced vesculae.
Dimensions : Grain size 31-63.2 iim in diameter ; small saccate projections
in the equator 4-5 1上m high.
Occurrence : Tamayama Formation : Po 33, Po 36, and Po 16.
Remarks : The genus Tsugaepollenites was given by R. Potonie & Venitz in
1934, but not valid until by the publication of a generic diagnosis by R.
Potonie in 1958. 0n the other hand, Pflug (in Thomson & Pflug 1953, p. 66)
proposed the genus Zonalapollenites without type species. However Zonala-
pollenites igniculus (R. Potonie) Thomson & Pflug was the first species
described under this generic name. Pocock (1968) discussed that the genus
Tsugaepollenites is a junior synonym of the genus Zonalapollenites. At that
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time, he accepted the genus Cerecropollenites Nilsson (1958) with the type
species Cerebropollenites mesozoicus (Couper) Nilsson as separable from
the genus Zonalapollenites.
Botanical affinity : Pinaceae, Tsuga.
Subturma Disaccites Cookson 1947.
Infraturma Pinosacciti Erdtman 1945 emend. R. Potonie 1958.
Genus Pityosporites Seward 1914.
Type species : Pityospontes antarcticus Seward 1914.
Pityospontes minimus Couper n. comb.
PI. 12, figs. 20-21; pi. 14, fig. 1; pi. 16, fig. 5.
1958 Abietineaepollenites mi花imus Couper, Palaeontographica, B, 103, p. 153, pi. 28,
figs. 14-15.
1966 Abietineaepollenites minimus Couper 1958, Burger, Groen & Zoon, p. 259, pi. 31,
figs, la-c ; pi. 32, figs. 2a-c.
1970 Pinuspollenites minimus (Couper) Kemp, Palaeontographica, B, 131, p. 116, pi.
24, figs. 1-6.
Diagnosis : Small, pinoid pollen grains. Central body oblate in polar view.
Exine proximal cap thin, 1-2 /im thick. Sacci slightly smaller than central
body, more or less spherical, attached distally ; finely reticulate meshes
measuring 1-4 〟m in diameter.
Dimensions : Overall breadth : 42.8-56.2 √lm.
Breadth of central body : 30.6-34.4 J上m.
Length of central body : 23.3-28.9 〃m.
Breadth of bladders : 20-27.4 〃m.
Length of bladders : 24-32.3 jum.
Occurrence : Kasamatsu Formation : Po 31 ; Tamayama Formation : Po 20,
H.E., and Po 16.
Remarks : The present specimens resemble closely Abietineaepollenites m誠一
mus Couper which was described and illustrated by Burger (1966) from
uppermost Jurassic and lowermost Cretaceous strata in the eastern Nether-
lands.
Botanical affinity : Pinaceae, Pinus.
月わ′osporites aliformis Takahashi
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PL 15, fig. 3; pi. 16, figs. 1-3, 6.
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1964 Pityosporites aliformis Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D, Geol.,
vol. 14, no. 3, p. 224,pi. 34, figs. 1, 2,4.
Diagnosis : Bisaccate, pinoid pollen grains. Central body oblate in polar
view ; ornamentation of central body chagrenate to rugulate. Exine of
proximal cap intrarugulate, 2-3 /im thick. Sacci slightly smaller than cent-
ral body, more or less hemispherical, attached distally, reticulate - under 5
〃m in diameter.
Dimensions : Overall breadth : 60-75 llm.
Breadth of central body : 42.8-46 !上m.
Length of central body : 33-45 jum.
Breadth of bladders : 20.1-25.7 ′上n.
Length of bladders : 31.5-44.7 jum.
Occurrence : Kasamatsu Formation : Po 5 ; Tamayama Formation : Po 36
and Po 16.
Remarks : The present specimens are identical with Pityosporites aliformis
Takahashi (1964) from the Campanian lower Hakobuchi Group in the Yubari
coal-field, Hokkaido.
Botanical affinity : Pinaceae, Pinus.
Pityospontes bisaccus Rouse n. comb.
PL 14, fig. 8.
1959 Alisporites bisaccus Rouse, Micropaleontology, vo1 5, no. 3, p. 316, pi. 1, figs.
13-14.
Diagnosis : Bisaccate, pinoid pollen grains. Central body prolate in polar
view. Sacci as long, or slightly longer than central body, attached distally,
reticulate ; distal furrow parallel sided. Proximal cap 3.8 メim thick, sea-
brate. Exine of distal furrow smooth (?).
Dimensions : Overall breadth : 70.4-83.7 jum.
Breadth of central body : 36 (?)-43 /mi.
Length of central body : 41.1-57.2 jam.
Breadth of bladders : 32.6-35.8 jum.
Length of bladders : 41.ト57.2 〟m.
Occurrence : Tamayama Formation : Po 36 and H. E.
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Remarks : The author identifies the present specimen with 」円tyosporites (al.
Alisporites) bisaccus Rouse from the Upper Jurassic Kootenay coal-bearing
formation of southeastern British Columbia, Canada. The former is similar
to Pityospontes alatus (R. Potonie) Thomson & Pflug from the Tertiary of
Europe, but differs from the latter in being larger in size.
Botanical affinity : Pinaceae, Pinus.
Pityosporites thomasii Couper n. comb.
PL 15, figs. 1-2; pi. 16, fig. 4.
1958 Pteruchipollenites thomasii Couper, Palaeontographica, B, 103, p. 150, pi. 26,
figs. 10-12.
1959 Alisporites bilateralis Rouse, Micropaleontology, vol. 5, no. 3, p. 316, pi. 1,
figs. 10-ll.
1962 Alisporites thomasii (Couper) Pocock, Palaeontographica, B, 111, pp. 62-63, pi.
9, figs. 142-144.
1970 Alisporites t/iomasii(Couper) Pocock, Kemp, Palaeontographica, B, 131, p. 120.
Diagnosis : Bisaccate, pinoid pollen grains. Central body prolate in polar
view. Sacci as long, or slightly longer than central body, attached distally,
reticulate ; distal furrow approximately parallel sided. Proximal cap 2-3
〃m thick, intrarugulate. Exine of distal furrow finely punctate to smooth
(?).
Dimensions : Overall breadth : 60.1-71.5 fim.
Breadth of central body : 28.5-36.8 ′〟n.
Length of central body : 35-46 jum.
Breadth of baldders : 26.4-29.5 /tm.
Length of bladders : 39.3-46.3 /mi.
Occurrence : Kasamatsu Formation : Po 31 ; Tamayama Formation : Po 36,
H.E., and Po 16.
Remarks : The present specimens are identical with Pteruchipollenites thorn-
asu Couper (1958) from the Jurassic (Bathonian) Parrot shale, Scotland
and similar to Pityosporites alatus (R. Potonie) Thomson & Pflug and
Pityospontes microalatus (R. Potonie) Thomson & Pflug from the Tertiary
of Europe.
Botanical affinity : Pinaceae, Pinus.
Pityosporites cf. pristinipollinius (Traverse) Krutzsch
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PI. 14, fig. 7.
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1955 Pinuspristinipollinius Traverse, B. M., R. I. 5151, p. 42, fig. 9 (20).
1971 Pityosporites pristinipollinius (Traverse) Krutzsch, Atlas, Lief. VI, p. 72, pi. ll,
figs.1-ll.
1986 Pityosporites pristinipollinius (Traverse) Krutzsch, Takahashi & Jux, Bull. Fac.
Lib. Arts, Nagasaki Univ., Nat. Sci., vol. 26, no. 2, p. 96, pi. 12, fig. 14; pi. 16,
fig.7.
Diagnosis : Large pinoid pollen garin. Sacci hemispherical, aequisaccate or
magnisaccate (?) in connection to central body ; reticulate. Central body
oblate ; proximal cap ca. 3 #m thick, intrarugulate. Exine of distal furrow
between sacci more or less smooth.
Dimensions : Overall breadth : 91.7 jum.
Breadth of central body : 73.8 ′上n.
Height of central body : 36.3 fim.
Breadth of bladders : 27.3 /xm.
Height of bladders : 36.4-52.3 〃m..
Occurrence : Tamayama Formation : Po 36.
Remarks : This specimen is similar to Pityosporites pristinipollinius (Trav-
erse) Krutzsch which is a Tertiary species in Europe and USA.
Botanical affinity : Pinaceae, Pinus,
Pityosporites siegburgensis Takahashi & Jux
PL 15, fig. 4.
1986 Pityospontes siegburgensis Takahashi & Jux, Bull. Fac. Lib. Arts, Nagasaki
Univ., Nat. Sci., vol. 26, no. 2, pp. 97-98, pi. 12, fig. 12; pi. 13, figs. 4-ll; pi.
14, figs. 1-3.
Diagnosis : Bisaccate, pinoid pollen grain. Central body prolate in polar
view, chagrenate ; proximal cap 1.3 〃m thick, intrabaculate. Sacci hemi-
spherical, parvisaccate in connection to central body. Exine of distal furrow
between sacci smooth. Distal furrow narrow.
Dimensions : Overall breadth : 59.8 jum.
Breadth of central body : 37.3 /im.
Length of central body : 45.2 jitm.
Breadth of bladders : 26.5 //m.
Length of bladders : 40.3 um.
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Occurrence : Kasamatsu Formation : Po 31.
Remarks : The present specimen coincides with 」円tyospontes siegburgensis
Takahashi & Jux from the upper Olig∝ene near St. Augustin, West-Ger一
many in forms of the central body and sacci.
Botanical affinity : Pinaceae, Pmus.
Pityosporites cf. scopulipites (Wodehouse) Krutzsch
PI. 16, figs. 7a-b.
1933 Pinus scopulipites Wodehouse, Bull. Torr. Bot. Club, 60, p. 488, fig. 8.
1971 Pityosporites scopulipites (Wodehouse) Krutzsch, Atlas, Lief. VI, p. 72, pi. 10,
figs. 10-21.
1986 Pityosporites scopulipites (Wodehouse) Krutzsch, Takahashi & Jux, Bull. Fac.
Lib. Arts, Nagasaki Univ., Nat. Sci., vol. 26, no. 2, pp. 96-97, pi. 12, fig. 13 ; pi.
15, figs. 7-8 ; pi. 16, figs. 2-4.
Diagnosis : Bisaccate, pinoid pollen grain. Sacci elliptical in polar view,
aequisaccate in connection to central body, finely reticulate. Central body
oblate in polar view ; proximal cap ca. 3 jum thick, intrarugulate. Exine of
distal furrow between sacci smooth.
Dimensions : Overall breadth : 52.6 /mi.
Breadth of central body : 43.8 jum.
Length of central body : 35 fim.
Breadth of bladders : 25.4 jum.
Length of bladders : 38.4 jum.
Occurrence : Tamayama Formation : Po 16.
Remarks : The present specimen is similar
(Wodehouse) Krutzsch from the Eocene of
Tertiary of Europe.
Botanical affinity : Pinaceae, Pinus.
to Iltyospontes scopuhpites
Colorado, USA. and from the
Pityosporites microinsignis Krutzsch
PL 16, fig. 8.
1971 Pityosporites microinsignis Krutzsch, Atlas, Lief. VI, pp. 58, 60, pi. 5, figs.
12-21.
1986 Pityosporites microinsignis Krutzsch, Takahashi & Jux, Bull. Fac. Lib. Arts,
Nagasaki Univ., Nat. Sci., vol. 26, no. 2, pp. 92-93, pi. 19, figs. 5-6.
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Diagnosis : Bisaccate, pinoid pollen grain with circular outline in polar view.
Central body somewhat prolate in polar view ; exine of central body thin,
ca. 1-2 fxm. thick, intrarugulate. Sacci semicircular in polar view, parvis-
accate in connection to central body, finely reticulate. Distal furrow nar-
row, smooth.
Dimensions : Overall breadth : 42 /urn.
Breadth of central body : 35 /um.
Length of central body : 36.4 p.m.
Breadth of bladders : 19.3 /im.
Length of bladders : 33.5 jum.
Occurrence : Tamayama Formation : Po 16.
Remarks : The small spherical specimen is coincided with Pityosporites
microinsignis Krutzsch which is a Tertiary species of Europe in morpholog-
ical characteristics.
Botanical affinity : Pinaceae, Pinus.
」円tyospontes sp.
PI. 14, fig. 5; pi. 17, figs. 5「8.
Description : Bisaccate, pinoid pollen grains. Central body oblate to some-
what prolate in polar view ; exine of central body rugulate, 1-2 J上m thick.
Sacci circular to semicircular in polar view, parvisaccate in connection to
central body, reticulate. Distal furrow between sacci very narrow or aト
most closing, smooth.
Dimensions : Overall breadth : 34-48 jum.
Breadth of central body : 34-47.9 〟m.
Length of central body : 28-39 /on.
Breadth of bladders : 18.5-27.4 llm.
Length of bladders : 24-35 〟m.
Occurrence: Kasamatsu Formation: Po 31 and Po 5; Tamayama Forma-
tion: Po 33 and Po 20.
Remarks : The present specimens are similar t0月tyosporites sp. E (Krut-
zsch, 1971, p. 58, pi. 5, figs. 7-ll) from the Tertiary of Europe, but differ
from the latter in form and size of the central body.
Botanical affinity : Pinaceae, Pinus.
Infraturma Abietosacciti Erdtman 1945 emend. R. Potonie 1958.
Genus 。円ceapollis Krutzsch 1971.
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Type species : Piceapollis praemarianus Krutzsch 1971.
。円ceapollis saccellus Takahasm n. comb.
PL 15, figs. 5-7.
1964 Piceaepollenites saccellus Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D, Geol.,
vol. 14, no. 3, pp. 225-226, pi. 34, fig. 3; pi. 35, figs. 1, 2, 7.
1982 Piceaepollenites saccellus Takahashi, Takahashi & Shimono, Bull. Fac. Lib. Arts,
Nagasaki Univ., Nat. Sci., vol. 22, no. 2, p. 35, pi. 7, figs. 5-6.
Diagnosis : Bisaccate, piceoid pollen grains. Sacci hemispherical, parvi-
saccate (?) in connection to central body, chagrenate or reticulate ; lumen 2.5
-3.2 fim in diameter. Central body more or less oblate or spherical, rugu-
late ; proximal cap 1.5-2 jum thick, intrarugulate. Exine of distal furrow
smooth. Distal furrow narrow.
Dimensions : Overall breadth : 53-58.3 /mi.
Breadth of central body : 45-58.3 jum..
Height of central body : 22-33.7 /*m.
Breadth of bladders : 15.3-27.7 /urn.
Occurrence: Kasamatsu Formation: Po 8, Po 31, and Po 5; Tamayama
Formation: Po 36 and H. E.
Remarks : The present specimens are identical with 。円ceapollis (al. Piceae-
pollenites) saccellus Takahashi from the Campanian lower Hakobuchi Group,
Yubari coaトfield, Hokkaido and from the Maastrichtian Miyadani-Gawa
Formation, Hida district, central Japan.
Botanical affinity : Pinaceae, Picea.
? Piceapollis sp.
PI. 15, fig. 8.
Description : Bisaccate, piceoid (?) pollen grain. Central body oblate (?) in
approximately polar view ; exine of central body very thick, 4 llm thick,
intrarugulate. Sacci relatively small, elliptical in approximately polar view,
reticulate (?). Exine of distal furrow between sacci smooth (?).
Dimensions : Overall breadth : 66.7 J上m.
Breadth of central body : 66.7 jum.
Length of central body: 59 ∫/m (?).
Breadth of bladders : 31.8 ^m.
Palynology of the Upper Cretaceous Futaba Group
Length of bladders : 51 jam.
Occurrence : Tamayama Formation : Po 36.
Remarks : Only one specimen was found in the sample Po 36.
Botanical affinity : Pinaceae,月cea (?).
Infraturma Podacarpoiditi Potonie, Thomson & Thiergart 1950.
Genus Podocarpidites Cookson 1947 ex Couper 1953.
Type species : Podocarpidites ellipticus Cookson 1947.
Podocarpidites multesimus (Bolkhovitina) Pocock
PL 14, figs. 6a-b.
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1956 Podocarpus multesima Bolkhovitina, Trudy Geol. Inst., Acad. Sci., USSR, no. 2,
p. 127, pi. 24, fig. 235.
1962 Podocarpidites multesimus (Bolkhovitina) Pocock, Palaeontographica, B, 111,
p. 67, pi. 10, figs. 161-162; pi. ll, fig. 163.
1980 Podocarpidites multesimus (Bolkhovitina) Pocock, Burger, BMR Bull. 189, p. 63,
pi. 18, fig. 3.
Diagnosis : Bisaccate, podocarpoid pollen grain. Central body more or less
circular in polar view ; proximal crest ca. 3 jum thick, crenulate in outline ;
ornamentation of central body not clear ; proximal cap granulose. Sacci
large, reticulate, extending well beyond the central body, attached to the
distal side of central body and pendant. Reticulation fine with.a tendency
to radial distribution of sculpture. Distal furrow between sacci narrow,
smooth, ca. 14 〝m wide.
Dimensions : Overall breadth : 73.3 ′上n.
Breadth of central body : 29.1 fim.
Length of central body : 24 jum.
Breadth of bladders : 31.3 jum.
Length of bladders : 47.8 jum.
Occurrence : Kasamatsu Formation : Po 5 ; Tamayama Formation : H. E.
Remarks : The present specimen is identical with Podocarpidites multesimus
(Bolkhovitina) Pocock from the Lower Cretaceous of the Viliuisk Basin,
USSR, the Lower Cretaceous of western Canada, and the Upper Jurassic
and Lower Cretaceous of eastern Australia.
Botanical affinity : Podocarpaceae, Podocarpus.
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Podocarpidites sp.
PI. 12, fig. 18.
Description : Bisaccate, podocarpoid pollen grain. Central body small, oval
in lateral view ; proximal cap thin ; exine of central body chagrenate. Sacci
large, finely reticulate, extending beyond the central body, attached to the
distal side of central body and pendant. Distal furrow between sacci nar-
row, smooth.
Dimensions : Overal breadth : 41.7 jum.
Breadth of central body : 18.9 /urn.
Height of central body : ll /im.
Breadth of bladders : 16.8 //m.
Height of bladders : 21.1 jum.
Occurrence : Tamayama Formation : H. E.
Remarks : The small specimen belongs to the genus Podocarpidites, but its
species name is not decided.
Botanical affinity : Podocarpaceae, Podocarpus.
Genus Phyllocladidites Cookson 1947 ex Couper 1953.
Type species : Phyllocladidites mawsonii Cookson 1947.
Phyllocladidites mawsonii Cookson
PL 14, fig. 3.
1947 Disaccites (Phyllocladidites) mawsoni Cookson, B. A. N. Z., A. R. E. 1929-1931,
Rpts. Ser. A, vol. 2, pt. 8, p. 133, pi. 14, figs. 22-28.
1953 Phyllocladidites mawsoniiCookson, Couper, N. Z. G. S., Paleont. Bull., 22, p. 38,
pi. 9, fig. 135.
1982 Phyllocladidites mawsonii Cookson, Takahashi & Jux, Bull. Fac. Lib. Arts,
Nagasaki Umv., Nat. Sci., vo1 22, no. 2, p. 36, pi. 6, figs. 13-15.
Diagnosis : Bisaccate pollen grain. Outline circular or oval in polar view.
Sacci very small ; reticulation of bladders poorly developed. Central body
somewhat oblate in polar view ; exine of central body ca. 2 /um thick, intra-
rugulate. Distal furrow between sacci wide, smooth.
Dimensions : Overall breadth : 38.8 ′上n.
Breadth of central body : 38.8 jum.
Length of central body : 37.3 ′上n.
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Breadth of bladders : ll.6 〝m.
Length of bladders : 29.5 fim..
Occurrence : Tamayama Formation : H. E.
Remarks : The present specimen belongs undoubtedly to Phyllocladidites
mawsonii Cookson. This species appears from the Lower Cretaceous to the
Lower Oligocene. This seems to appear in Upper Cretaceous in Japan.
Botanical affinity : Phyllocladus.
Phyllocladidites ovatus n. sp.
PL 14, fig.4; pi. 17, fig.4; pi. 18, fig. 3.
Description : Bisaccate pollen grains broadly ellipsoidal with two narrow
frill-like bladders. Exine of central bodyト1.5 〟m thick, finely punctate
to rugulate. Sacci narrow, punctate, extending almost the entire length of
the relatively wide furrow. Distal furrow relatively wide, smooth.
Dimensions : Overall breadth : 34.7 jum.
Breadth of central body : 29. 2-34.7 fim.
Length of central body : 33.4-41 〃m.
Height of central body: 25.2 /im (pi. 18, fig. 3)
Breadth of bladders : 5.5-9 jum.
Length of Bladders : 16.8-36.1 J上m.
Height of bladders : 19 jum (pi. 18, fig. 3)
Holotype: PI. 14, fig. 4; grain size: - breadth of central body: 34.7 jim;
length of central body: 41 jam; breadth of bladders : 6.3-9 jam; length of
bladders : 27.5-36.1 jum ; slide GN 2073; Kasamatsu Formation Po 31.
Occurrence: Kasamatsu Formation: Po 31, Po 5, and Po 8; Tamayama
Formation : Po 20.
Remarks : The present specimens are similar to Phyllocladidites riiei Cook-
son (1947) from Tertiary lignites and carbonaceous sandstone, Kerguelen
Island and Phyllocladidites (al. Phyllocladus) palaeogenicus Cookson & Pike
(1954) from the Tertiary of New South Wales, Victoria, and South Australia,
but differ from P. riiei in being smaller in size and having finely punctate to
rugulate ornamentation of the central body, and from P. palaeogenicus in
size and from of grain and bladder.
Botanical affinity : Phyllocladus.
Genus Rugubivesculites Pierce 1961.
Type species : Rugubivesculites corwolutus Pierce 1961.
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Rugubivesculites cf. reductus Pierce
PL 16, fig. 9.
1961 Rugubivesculites reductus Pierce, Univ. Minnesota, Minnesota Geol. Sury., Bull.,
42, p. 41, pi. 2, figs. 64-65.
1975 Rugubivesculites reductus Pierce 1961, Srivastava, Paleobiol. Contin., vol. 6, no.
2, p. 81, pi. 38, figs. 1-5.
Diagnosis : Bisaccate pollen grain with rugulose sculpture on the proximal
surface of the central body. Central body oblate, with rugulose proximal
ornamentation. Sacci flaccid, smaller than central body, intrareticulate,
attached distally.
Dimensions : Overall breadth : 72.9 fim.
Breadth of central body : 57 jum.
Height of central body : 36.6 jum.
Breadth of bladders : 23 jum.
Height of bladders : 35 fim..
Occurrence : Kasamatsu Formation : Po 8.
Remarks : This specimen is similar to Rugubivesculites reductus Pierce
(1961) from the lower Upper Cretaceous of Minnesota and from the Albian
Fredericksburg Group of Oklahoma and Texas.
Botanical affinity : Podocarpaceae.
Rugubivesculites cf. rugosus Pierce
PI. 17, figs. 1-3; pi. 18, figs. 1-2.
1961 Rugubivesculites rugosus Pierce, Univ. Minnesota, Minnesota Geol. Surv., Bull.,
42, p. 40, pi. 2, figs. 59-60.
Diagnosis : Bisaccate pollen grains with rugulate ornamentation on the
proximal surface of the central body. Central body oblate ; proximal sur-
face densely covered by strongly rugulate sculpture. Sacci smaller than
central body, internally granulate, attached distally.
Dimensions : Overall breadth : 52-57.7 /mi.
Breadth of central body : 42.8-46.6 jum.
Length of central body : 35 J上m.
Height of central body : 25.6-42 jum.
Breadth of bladders : 19-23.7 /mi.
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Length of bladders : 24.5 #m.
Height of bladders : 23.7-35 /tm.
Occurrence : Kasamatsu Formation : Po 8 and Po 5 ; Tamayama Formation
:Po20.
Remarks : The present specimens are identical with Rugubivesculites rugosus
Pierce (1961) from the lower Upper Cretaceous of Minnesota.
Botanical affinity : Podocarpaceae.
Infraturma Cedrosacciti Erdtman 1945.
Genus Cedripites Wodehouse 1933.
Type species : Cedripites eocenicus Wodehouse 1933.
Cedripites minutulus (Chlonova) Krutzsch
PI. 12, fig. 19.
1960 Cedrus minutula Chlonova, Trudy Inst. Geol. Geophys., Acad. Sci., USSR, Sibe-
rianBr., 3, p- 49, pi. 6, figs. 10-ll.
1971 Cedripites (al. Cedrus) minutulus (Chlonova) Krutzsch, Atlas, Lief. VI, p. 24.
Diagnosis : Bisaccate, cedroid pollen grain with subcircular outline in lateral
view. Central body oblate in lateral view; proximal cap thin, ca. 1 fim.
thick, intrarugulate. Sacci small, finely reticulate, attached to the distal
side of central body. Distal furrow between sacci very narrow, smooth.
Dimensions : Overall breadth : 36.7 jum.
Breadth of central body : 36.7 jum.
Height of central body : 23.2 jum.
Breadth of bladders : 9.5 〃m.
Height of bladders : 21 jum.
Occurrence : Tamayama Formation : H. E.
Remarks : Only one specimen was found in the sample H. E. This is identi-
cal with Cedripites minutulus (Chlonova) Krutzsch from the Upper Cretace-
ous (Cenomanian-Turonian) of the Chulymo-Eniseisk Basin, USSR.
Botanical affinity : Pinaceae, Cedrus.
? Cedripites sp.
PI. 14, fig. 2.
Description : Bisaccate, cedroid pollen grain. Central body circular in polar
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view ; exine of central body thin, ca. 1 メim thick, intrarugulate. Sacci reti-
culate, aequisaccate in connection to central body, attached to the distal side
of central body. Reticulation fine with a tendency of radial distribution of
sculpture. Distal furrow between sacci relatively wide, smooth.
Dimensions : Overall breadth : 46.7 jam.
Breadth of central body : 28.2 〟m.
Length of central body : 30 //m.
Breadth of bladders : 21 !lm.
Length of bladders : 29.5 //m.
Occurrence : Tamayama Formation : H. E.
Remarks: Only one specimen was found in the sample H. E. This belongs
doubtfully to the genus Cedripites.
Botanical affinity : Pinaceae, Cedrus (?).
Infraturma Disaccitnleti Leschik 1955.
Genus Vitreisporites Leschik 1955 emend. Jansomus 1962.
Type species : Vitreisporites signatus Leschik 1955.
Vitreisporites palhdus (Reissinger) Nilsson
PL 12, fig. 17.
1938 Pityosporites pallidus Reissinger, Palaeontographica, B, 84, p. 14.
1950 Pityosporites pallidus (Reissinger) Reissinger, Palaeontographica, B, 90, p. 109,
pi. 15, figs. 1-5.
1958 Caytonipollenites pallidus (Reissinger) Nilsson, Lunds Univ. Aarsskrift, N. F., 2,
p.78.
1966 Vitreisporites pallidus (Reissinger 1938) Nilsson 1958, Burger, Groen & Zoon,
p. 256, pi. 27, fig. 3.
1970 Vitreisporites pallidus (Reissinger) Nilsson, Kemp, Palaeontographica, B, 131,
p. 121, pi. 26, figs. ll-14.
1972 Vitreisporites pallidus (Reissinger) Nilsson, Miki, Jour. Fac. Sci., Hokkaido Univ.,
Ser. IV, Geol. Mineral., vol. 15, nos. 3-4, pp. 560-561, pi. 8, figs. 21-22.
1975 Vitreisporites pallidus (Reissinger) Nilsson 1958, Srivastava, Paleobiol. Contin.,
vol. 6, no. 2, p. 82, pi. 38,fig. 6.
1976 Vitreisporites pallidus (Reissinger) Nilsson 1958, Norvick & Burger, BMR Bull.,
151, p. 140, pi. 28, figs. 6-7.
1980 Vitreisporites pallidus (Reissinger) Nilsson, Burger, BMR Bull., 189, p. 63, pi.
17,fig.ll.
Diagnosis : Small bisaccate pollen grain. Central body prolate in polar
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view ; exine very thin, finely punctate. Sacci finely reticulate, attached
laterally, semi-circular, about the same size as the central body. Distal
furrow moderately wide, ca. 5.3 txm. wide, psilate.
Dimensions : Overall breadth : 25 !lm.
Breadth of central body : ll.6 jLtm.
Length of central body : 16 //m.
Breadth of bladders : 10.4 iim.
Length of bladders : 16 jum.
Occurrence : Tamayama Formation : Po 36.
Remarks: Only one specimen was found in the sample Po 36. This small
bisaccate pollen grain is identical with Vitreisporites pallidus (Reissinger)
Nilsson. This species is morphologically peculiar.
Botanical affinity : Caytoniales, Caytonanthus.
Subturma Striatites Pant 1954.
Genus Classopollis Pflug 1953 emend. Pocock & Jansonius 1961
emend. Reyre 1970.
Type species : Classopollis classoides Pflug 1953.
Classopollis ezoensis Takahashi
PI. 9, figs. 6-ll; pi. 12, figs. 1-7.
1967 Classopollis ezoensis Takahashi, Commem. publ. Prof. I. Hayasaka's 77th birth-
day, p. 187, pi. IX(I), figs.ト7.
1974 Classopollis ezoensis Takahashi, Pollen et spores, vol. 16, no. 4, pp. 554, 556, pi.
5, figs. 8a-b; pi. 6, figs. 1-10.
Diagnosis : Pollen grains ; outline oval in equatorial view, circular, subcir-
cular or elliptical in polar view. Exine two-layered ; endexine thin, 0.5-0.7
〃m thick, psilate; ektexine thicker, 1.1-2.3 jxm thick, divisible into two
zones, one zone envelops the proximal hemisphere but for a triangular
aperture at the proximal pole, 5-8 jam. in diameter, although no trilete
mark appears to be developed, the other ektexinal zone envelops the distal
hemisphere and carries a circular aperture ca. 3.2-7.2 jum in diameter at
the distal pole, forming a distal pore ; the distal belt is separated from the
ektexine of the proximal hemisphere by a narrow band ("rimula" of Pflug)
ca. 0.5 J上m wide, in which the ektexine is absent or reduced; ektexine of
the proximal hemisphere thickend in the equatorial area, forming a girdle
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about 4-5 〃m wide ornamented by seven or eight parallel canals ; finely
rugulate to punctate.
Dimensions : Grain size 17.4-32.2 /xm in equatorial diameter ; 19-22 fxm. in
polar diameter.
Occurrence: Kasamatsu Formation: Po 8, Po 31, Po 24, and Po 5;
Tamayama Formation: Po 33, Po 36, Po 20, H.E., and Po 16.
Remarks : The present specimens are refered to Classopollis ezoensis
Takahashi from the uppermost Turonian, Upper Yezo Group, Hokkaido.
Botanical affinity : Pagiophyllum or Brachyphyllum.
Classopollis sp.
PL 9, figs. 12-14.
Description: Pollen grains; outline oval in equatorial or oblique view.
Exine two-layered ; endexine thin, laevigate ; ektexine 1.2-2 jum thick, finely
rugulate, divisible into two zone, one zone enveloping the proximal hemi-
sphere but for a triangular aperture at the proximal pole; the other
enveloping the distal hemisphere and carrying a circular aperture at the
distal pole, forming a distal pore. Two ektexmal zones are separated by
a narrow unornamented band (rimula), in which the ektexine is absent or
reduced ; ektexine of the proximal hemisphere thickend in the equatorial
area, forming a girdle about 9.2-9.6 jam wide ornamented by eight to
twelve strong striae within the ektexme.
Dimensions : Grain size 30.5-33.7 J上m in diameter.
Occurrence : Kasamatsu Formation : Po 8 ; Tamayama Formation : Po 16.
Remarks : The present specimens are comparable with Classopollis sp.
(Takahashi, 1967, p. 188, pi. IX(I), figs. 8-10?) from the Upper Yezo
Group, Hokkaido.
Botanical affinity : Pagiophyllum or Brachyphyllum.
Turma Polyphcates Erdtman 1952.
Genus Ephedripites Bolkhovitina 1953 ex R. Potonie 1958.
Subgenus Ephedripites Krutzsch 1961.
Type species : Ephedripites (Ephedripites) mediolobatus Bolkhovitina 1953.
Ephedripites (Ephedripites) viesenensis Krutzsch
PL 7, fig. 10.
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1961 Ephedripites (Ephedripites) viesenensis Krutzsch, Geologie, Jrg. 10, Beih. 32,
pp. 21-22, pi. 2, figs. 1-5, text-fig. 3.
Diagnosis : Polyplicate, ephedroid pollen grain. Outline somewhat broadly
elliptical or oval in equatorial or lateral view. Polar axis shorter than
longitudinal (equatorial) axis. Ribs running from one longitudinal extrem-
ity to the other, 1.3 #m wide, 12-14 (?) in number. Wall consisting of
two-layers ; outer one forming the ribs.
Dimensions : Grain size : longitudinal axis 26.8-30 jum ; polar axis 16.3 jum.
Occurrence : Tamayama Formation : H.E. and Po 16.
Remarks : The specimen is refered to Ephedripites (Ephedripites) viesenensis
Krutzsch from the Palaeocene in Vesen, Germany.
Botanical affinity. Ephedraceae, Ephedra.
Ephednpites (Ephednpites) sp.
PL 9, fig. 5.
Description : Polyphcate, ephedroid pollen grain. Outline elongately ellip-
tical in equatorial or lateral view. Ribs running from one longitudinal
extremity to the other, 0.5-1.5 1im wide, 10-12 in number. Wall two-
layered, laevigate ; outer one forming the ribs.
Dimensions : Grain size : longitudinal axis 37.5-44.3 jum ; polar axis 13.5-
16jum.
Occurrence : Kasamatsu Formation: Po 5; Tamayama Formation Po 33
and Po 16.
Remarks: The long form of the ephedroid pollen is not determined its
species epithet.
Botanical affinity : Ephedraceae, Ephedra.
Subgenus Spiralipites Krutzsch 1970.
Type species : Ephedripites (Spiralipites) praeclarus (Chlonova 1961)
Krutzsch 1970.
Ephedripites (Spiralipites) cf. laevigataeformis Bolkhovitina
n.comb.
PL 7, fig. 6.
1961 Schizaea laevigataeformis Bolkhovitina, Trudy Geol. Inst., Acad. Sci., USSR, 40,
pp. 29-30, pi. 6, figs, la-e; pi. 39, fig. 12.
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Diagnosis : Polyplicate, ephedroid (?) pollen grain. Outline long-elliptical
in lateral view. Ribs 3.4-4.6 メim wide, running obliquely to longitudinal
axis, forming a pattern like a rombic net. No dehiscence mark visible.
Exme thin, smooth.
Dimensions : Grain size ; longitudinal axis 34.2-46.7 J上m ; polar axis 15.3-
16.3,um.
Occurrence : Tamayama Formation : Po 36.
Remarks: Only two specimens were found in the sample Po 36. They are
similar to Ephedripites (S.) laevigataeformis Bolkhovitina n. comb. (Schiz-
aea laevigataeformis Bolkhovitina, 1961) from the Senonian in the Vilyuisk
Basin, from the Albian-Cenomanian in Kazakhstan, from the Upper Creta-
ceous at Krasnoyarsk, and from the Albian in north Aral.
Botanical affinity : Ephedra (?).
Ephedripites (Spiralipites) ellipsoideus Takahashi n. comb.
PL 7, figs. 7-9.
1964 Cicatricososporites? ellipsoideus Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser.
D, Geol., vol. 14, no. 3, p. 220, pi. 31, figs. 6-9.
1982 Equisetosporites ellipsoideus (Takahashi) Takahashi, Bull. Fac. Lib. Arts, Naga-
saki Univ., Nat. Sci., vol. 22, no. 2, p. 37, pi. 5, figs. 3-4.
Diagnosis : Polyplicate, ephedroid (?) pollen grains. Outline long-elliptical
in lateral view. Ribs less than 1 〟m wide, running obliquely in longitudinal
direction, forming a pattern like a rombic net. No dehicence furrow visible.
Exme thin, smooth.
Dimensions : Grain size : longitudinal axis 28.9-40.5 /ォn : polar axis 12.7-
15.5^m.
Occurrence : Kasamatsu Formation : Po 31 ; Tamayama Formation : Po 36.
Remarks : The specimens are refered to Ephedripites (Spiralipites) ellipsoid-
eus Takahashi n. comb. (al. Cicatricosisporites?) from the Campanian coal
seam of the Hakobuchi Group, Yubari coaトfield, Hokkaido and from the
Maastrichtian Miyadani-Gawa Formation, Hida district, central Japan.
Botanical affinity : Ephedra (?).
Ephedripites (Spiralipites) sp.
PI. 9, fig. 4.
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Description : Polyplicate, ephedroid (?) pollen grain. Outline elliptical in
lateral view. Ribs 2 jllui wide, running obliquely in longitudinal direction,
forming a pattern like a rombic net. Dehiscence mark not visible. Exine
smooth.
Dimensions : Grain size : longitudinal axis 37.8 jum ; polar axis 23.5 /im.
Occurrence : Tamayama Formation : Po 16.
Remarks : Only one specimen was found in the sample Po 16.
Botanical affinity : Ephedra (?).
Turma Plicates Naumoav 1939 emend. R. Potonie 1960.
Subturma Monocolates Iversen & Troels-Smith 1950.
Genus Magnohpolhs Krutzsch 1970.
Type species : Magnolipollis neogenicus Krutzsch 1970.
Magnolipollis cf. neogenicus Krutzsch neogenicus
PL 13, figs. ll, 12a-b.
1970 Magnolipollis neogenicus Krutzsch neogenicus, Atlas, Lief. VII, p. 132, pi. 32,
figs.1-16.
Diagnosis : Large, monosulcate pollen grains. Amb elliptical in polar view.
Exine two-layered, finely punctate, 1-1.2 fim. thick, always folded. Sulcus
slender, slightly sinuous.
Dimensions : Grain size 63-70 p.m. × 35-38 〟m ; breadth/length ratio : 0.54
-0.56.
Occurrence : Kasamatsu Formation : Po 24 ; Tamayama Formation : Po 20.
Remarks : Morphological characteristics of the present specimens are com-
parable with that of Magnolipollis neogenicus neogenicus (Krutzsch, 1970)
from the middle Oligocene to Pliocene in Middle Europe.
Botanical affinity : Magnoliaceae.
Genus Cyacadopites Wodehouse 1933 ex Wilson & Webster 1946.
Type species : Cycadopites follicularis Wilson & Webster 1946.
Cycadopites cf. minimus (Cookson) Krutzsch
PL 19, figs. 3, 5.
1947 Monosulcites minima Cookson, B. A. N. Z., A. R. E. 1929-1931, Rpts., Ser. A,
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vol. 2, pt. 8, p. 135, pi. 15, figs. 47-50.
1970 Cycadopites cf. minimus (Cookson 1947) Krutzsch, Atlas, Lief. VII, p. 95, pi. 18,
figs. 13-14.
Diagnosis : Monosulate pollen grains. Figura oval in polar or lateral view.
Sulcus slender, straight or curved. Exine thin, chagrenate.
Dimensions : Grain size 20.8-22.5 J上m X 15.9-16.7 /im ; breadth/length ratio :
0.74-0.76.
Occurrence: Kasamatsu Formation: Po 5; Tamayama Formation : Po 36
andH.E.
Remarks : The present specimens are more or less smaller than Cycadopites
(al. Monosulcites) minumus (Cookson) Krutzsch from Tertiary lignites and
carbonaceous sandstone in Kerguelen Island and from the Chattian Cottbu-
ser Formation, Germany.
Botanical affinity : Cycadaceae (?).
Cycadopites sp.
PL 18, fig. 4.
Description : Monosulcate pollen grain.. Figura ellipsoidal in lateral view.
Sulcus slender, curved. Exine thin, microverrucate to finely granulate.
Dimensions : Grain size 23.5 × 16.1 fim ; breadth/length ratio : 0.69.
Occurrence : Kasamatsu Formation : P0 8.
Remarks : Only one specimen was found in the sample Po 8.
Botanical affinity. Cycadaceae (?).
Genus Arecipites Wodehouse 1933.
Type species : Arecipites punctatus Wodehouse 1933.
Arecipites sp.
PL 19, fig. 4.
Description : Monosulcate pollen grain. Figura ellipsoidal in lateral view.
Sulcus conspicuous, curved. Exine thin 0.8 fim thick, finely reticulate.
Dimensions : Grain size 23.3-23.5 jum X 14.8-16.1 〟m ; breadth/length ratio:
0.64-0.69.
Occurrence : Kasamatsu Formation : Po 31 and Po 8.
Remarks : Only two specimens with finely reticulate exine were found in the
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samples Po 31 and P0 8.
Botanical affinity : Cycadaceae (?).
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Genus Monocolpopollenites Pflug & Thomson 1053.
Type species : Monocolpopollenites tranguillus (R. Potonie 1934) Thomson
& Pflug 1953.
Monocolpopollenites kyushuensis Takahashi
PL 19, figs. 6-7.
1961 Monocolpopollenites kyushuensis Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser.
D, Geol., vol. ll, no. 3, p. 292, pi. 16, figs. 17-23.
1964 Monocolpopollenites kyushuensis Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser.,
D, Geol., vol. 14, no. 3, p. 248, pi. 33, figs. 6-8; pi. 41, figs. 13-14.
1982 Monocolpopollenites kyushuensis Takahashi, Takahashi & Shimono, Bull. Fac.
Lib. Arts, Nagasaki Univ., Nat. Sci., vol 22, no. 2, p. 38, pi. 8, figs. 5-6.
Diagnosis : Monocolpate pollen grains. Figura ellipsoidal in polar view.
Colpus conspicuous, reaching from one longitudinal end to the other. Two
longitudinal extremities lying on the intersecting points with the colpus
plane. Ekine thin, 0.5-1.1 jum thick, chagrenate to intrapunctate.
Dimensions : Grain size 17.8-19.5 jum X 12.2-12.5 J上m ; breadth/length ratio :
0.64-0.70.
Occurrence : Kasamatsu Formation : Po 8 ; Tamayama Formation : Po 36.
Remarks : This species appears widely in Tertiary and Upper Cretaceous
formations in Japan.
Botanical affinity : Palmae.
Subturma Triptyches Naumova 1939.
Genus Cupuliferoidaepollenites Potonie, Thomson & Thiergart 1950
ex Potonie 1960.
Type species : Cupuliferoidaepollenites liblarensis (Thomson 1950) Potonie
1960.
Cupuliferoidaepollenites fallax (Potonie) Potonie
PI. 18, figs. 6-ll; pi. 19, figs. 10-ll, 13-17a.
1934 Pollenites fallax Potonie, Arb. Inst. Pal丘obot. Petrogr. Brennst., 4, pi. 70, fig.
10.
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1951 Cupuhferoidaepollenitesfallax Potonie, Palaeontographica, B, 91, pi. 20, fig. 66.
1953 Tricolpopollenites liblarensis (Thomson) Thomson & Pflug fallax (Potonie) Thorn-
son & Pflug, Palaeontographica, B, 94, p. 97, pi. ll, figs. 133-151.
1961 Tricolpopollenites liblarensis (Thomson) fallax (R. Potonie), Takahashi, Mem.
Fac. Sci., Kyushu Univ., Ser. D, Geol., vol. ll, no. 3, p. 314, pi. 23, figs. 5-ll.
1977 Tricolporopollenites fallax (R. Pot. 1934) W. Kr. 1960, Krutzsch & Vanhoorn,
Palaeontographica, B, 163, p. 70, pi. 29, figs. 36-40.
1979 Cupuliferoidaepollenites fallax (Potoni6) Takahashi, Takahashi & Kim, Palaeon-
tographica, B, 170, p. 38, pi. 9, figs. 21(?), 22-23.
1980 Tricolpopollenites liblarensis (Thomson in R. Potonie, Thomson & Thiergart 1950)
Thomson & Pflug 1953 ssp. fallax (R. Potonie 1934) Thomson & Pflug 1953,
Thiele-Pfeiffer, Palaeontographica, B, 174, p.144, pi. ll, figs. 13-15.
1982 Cupuliferoidaepollenites fallax (Potonie) Takahashi, Takahashi & Jux, Bull. Fac.
Lib. Arts, Nagasaki Univ., Nat. Sci., vol. 23, no. 1, p. 42, pi. 4, figs. 26-30.
1984 Tricolpopollenites liblarensis (Thomson in R. Potonie, Thomson & Thiergart 1950)
Thomson & Pflug 1953 fallax (R. Potonie 1934) Thomson & Pflug 1953, Mohr,
Palaeontographica, B, 191, pp. 76-77, pi. 12, fig. 8.
1984 Tricolpopollenites liblarensis (Thomson in R. Potonie, Thomson & Thiergart 1950)
Thomson & Pflug 1953 ssp. fallax (R. Potonie 1934) Thomson & Pflug 1953,
Kirchner, Palaeontographica, B, 192, p. 118, p. 6, figs. 15a-b.
1986 Cupuliferoidaepollenites fallax (Potoni6) Potonie, Takahashi & Jux, Bull. Fac.
Lib. Arts, Nagasaki Univ., Nat. Sci., vol. 26, no. 2, pp. 132-133, pi. 22, fig. 21 ;
pi. 27, figs. 15-16.
Diagnosis : Tricolpate pollen grains. Figura ellipsoidal in equatorial view.
Exine thin laevigate. Three colpi radially symmetrical, reaching always to
thepoles.
Dimensions : Grain size ll.4-18 #m x 6.6-ll jum; breadth/length ratio :
0.42-0.76.
Occurrence: Kasamatsu Formation: Po 8, Po 31, Po 24, and Po 5; Tama-
yama Formation: Po 33, Po 36, Po 20, H.E., and Po 16.
Remarks : Many specimens of Cupuliferoidaepollenites fallax were found in
all samples. This species appears widely in the Tertiary in Europe and
Japan.
Botanical affinity : Cupuliferae.
Cupuliferoidaepollenites minutissmus Takahashi n. comb.
PL 18, figs. 12-16; pi. 19, fig. 12.
1964 Tncolpopollenites minutissmus Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D,
Geol., vol. 14, no. 3, p. 261, pi. 44, figs. 5-10.
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Diagnosis : Tricolpate pollen grains. Figura spherical in equatorial view.
Three colpi slender, converging to the poles. Exine very thin, laeviagte.
Dimensions : Grain size 9.3-12.7 /mi X 7.7-12 /an ; breadth/length ratio :
0.81-1.1.
Occurrence: Kasamatsu Formation: Po 8, Po 31, and Po 5; Tamayama
Formation: Po 36, H. E., and Po 16.
Remarks : The small tricolpate pollen grains are identical with Cupuliferoid-
aepollenites (al. Tricolpopollenites) minutissmus Takahashi from the Eocene
Noborikawa Formation m the Yubari coal-field, Hokkaido.
Botanical affinity : Unknown.
Cupuliferoidaepollenites ditis (Takahashi) Takahashi
PI. 19, fig. 18.
1957 Tricolpopollenites ditis Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D, Geol.,
vol. 5, no. 4, pp. 218-219, pi. 38, figs. 46-49 ; pi. 39, figs. 39-44.
1961 Tricolpopollenites ditis Takahashi, Mem. Fac. Sci., Kyushu Umv., Ser. D, Geol.,
vol. ll, no. 3, p. 312, pi. 22, figs. 24-31.
1979 Cupuliferoidaepollenites ditis (Takahashi) Takahashi, Takahashi & Kim, Palaeo-
ntographica, B, 170, p. 37, pi. 9, figs. 1-2.
Diagnosis : Tricolpate pollen grain. Figura ellipsoidal in equatorial view.
Exine thin, finely intrapunctate, 0.7 〝m in the pole area. Three colpi radia-
lly symmetrical, converging to the poles.
Dimensions : Grain size 20.3 × 14.3 !*m ; breadth/length ratio : 0.7.
Occurrence : Tamayama Formation : Po 36.
Remarks : Cupuliferoidaepollenites ditis (Takahashi) Takahashi is a Tertiary
species of the tricolpate pollen grains in Japan.
Botanical affinity : Cupuliferae.
Cupuliferoidaepollenites jobanensis n. sp.
PI. 19, figs. 20-23.
Description : Tricolpate pollen grains. Figura ellipsoidal or spindele-shaped
in equatorial view. Three colpi slender, conspicuous, radially symmetrical,
running parallel and more or less converging to the poles. Exine thin, 0.4-
0.8 fim thick, chagrenate to intrarugulate.
Dimensions : Grain size 14.2-20 /urn x 8.3-10.2 fim. ; breadth/length ratio :
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0.46-0.61.
Holotype: PI. 19, fig. 21; grain size 17.3 × 10 lim; exine 0.4 //m thick,
intrarugulate ; breadth/length ratio : 0.58 ; slide GN 2051 ; Tamayama For-
mation: Po 36.
Occurrence: Kasamatsu Formation: Po 8, Po 31, and Po 24; Tamayama
Formation: Po 36, H.E., and Po 16.
Remarks : The present specimens are similar to Cupuliferoidaepollenites
liblarensis (Thomson) Potonie from the Tertiary in Europe and Cupuli-
feroidaepollenites fallax (Potonie) Potonie from the Tertiary in Europe and
Japan, but differ from C. liblarensis in being smaller in size and from C.
fallax in having chagrenate to intrarugulate exine.
Botanical affinity : Cupuliferae.
Genus Tncolpopollenites Pflug & Thomson 1953.
Type species : Tricolpopollenites parmularis (Potonie 1934) Thomson &
Pflug 1953.
Tricolpopollenites meinohamensis Takahashi rotundus Takahashi
PL 19, figs. 17b, 19.
1961 Tricolpopollenites meinohamensis Takahashi rotundus Takahashi, Mem. Fac. Sci.,
KyushuUniv., Ser. D, Geol., vol. ll, no. 3, p. 315, pi. 23, figs. 16-18.
1964 Tricolpopollenites meinohamensis Takahashi rotundus Takahashi, Mem. Fac. Sci.,
Kyushu Univ., Ser. D, Geol, vol. 14, no. 3, pp. 240-241, pi. 39, figs. 3,6.
1979 Tncolpopollenites meinohamensis Takahashi rotundus Takahashi, Takahashi &
Kim, Palaeontographica, B, 170, p. 39, pi. 9, figs. 10-13, 15.
1982 Tricolpopollenites meinohamensis Takahashi rotundus Takahashi, Takahashi &
Shimono, Bull. Fac. Lib. Arts, Nagasaki Univ., Nat. Sci., vol. 22, no. 2, p. 40, pi.
8, figs. 23-24.
Diagnosis : Tricolpate pollen grains. Figura spherical or oval in equatorial
view. Three colpi conspicuous, running parallel and converging more or
less to the poles. Exine thin, 0.7-0.8 jum thick, chagrenate.
Dimensions : Grain size 14.7-16.7 ,um x 12.3-15.4 /xm ; breadth/length ratio :
0.78-1.05.
Occurrence : Kasamatsu Formation : Po 31 ; Tamayama Formation : Po 33
andH.E.
Remarks : Tricolpopollenites meinohamensis Takahashi rotundas Takahashi
appears widely in the Tertiary and Upper Cretaceous in Japan.
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Botanical affinity : Unknown.
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Tricolpopollenites sp.
PL 18, figs. 5a-b.
Description : Tricolpate pollen grain. Figura spherical in equatorial view.
Three colpi running parallel and somewhat converging to the poles. Exine
thin, finely baculate or clavate.
Dimensions : Grain size 13 × 12 /im ; finely baculate or clavate ornaments
0.7 jum high ; breadth/length ratio : 0.92.
Occurrence : Tamayama Formation : Po 20.
Remarks : Five pollen grains with finely baculate or clavate sculpture were
found. The present specimen from the sample Po 20 is spherical in form
and the four others are ellipsoidal in form.
Botanical affinity : Unknown.
Genus Tricolpites Cookson 1947 ex Couper 1953 emend. Belsky,
Boltenhagen & Potonie 1965.
Type species : Tncolpites reticulatus Cookson ex Couper 1953
Tricolpites retiformis (Pflug & Thomson) Takahashi & Jux
PL 18, figs. 19, 22-26.
1953 Tricolpopollenites retiformis Pflug & Thomson, Palaeontographica, B, 94, p. 97,
pi. ll, figs. 59-61.
1980 Tricolpopollenites retiformis Thomson & Pflug 1953, Thiele-Pfeiffer, Palaeonto-
graphica, B, 174, pp. 144-145, pi. ll, figs. 19-21.
1982 Tricolpites retiformis (Pflug & Thomson) Takahashi & Jux, Bull. Fac. Lib. Arts,
NagasakiUmv., Nat. Sci., vol. 23, no. 1, p. 45, pi. 5, fig. 23.
1984 Tricolpopollenites retiformis Thomson & Pflug 1953, Mohr, Palaeontographica,
B, 191,p.77,pi. 12,figs. 9.1u. 9.2.
1986 Tricolpites retiformis (Pflug & Thomson) Takahashi & Jux, Bull. Fac. Lib. Arts,
Nagasaki Univ., Nat. Sci., vol. 26, no. 2, pp. 140-141, pi. 22, figs. 42-46.
Diagnosis : Tricolpate pollen grains. Figura ellipsoidal or broad-ellipsoidal
in equatorial view. Exine finely reticulate, 1-2 fim in diameter; muri
baculate, 1.1-2 〟m high. Three colpi slender, running- parallel and con-
verging to the poles.
Dimensions : Grain size 15.4-23 〃m x ll.5-14.4 /zm ; breadth/length ratio :
0.52-0.83.
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Occurrence : Kasamatsu Formation Po 8 and Po 5 ; Tamayama Formation :
Po16.
Remarks : The present specimens are refered to Tricolpites retiformis (Pflug
& Thomson) Takahashi & Jux from the Tertiary of Europe.
Botanical affinity : Salicaceae, Salix.
Tricolpites microretiformis Takahashi & Jux
PL 18, figs. 31-32.
1982 Tricolpites microretiformis Takahashi & Ju耳, Bull. Fac. Lib. Arts, Nagasaki
Univ., Nat. Sci., vol. 23, no. 1, p. 46, pi. 5, figs. 19-22.
1986 Tricolpites microretiformis Takahashi & Jux, Bull. Fac. Lib. Arts, Nagasaki
Univ., Nat. Sci., vol. 26, no. 2, p. 142.
Diagnosis : Small, tricolpate pollen grains. Figura oval or broad-ellipsoidal
in equatorial view. Three colpi slender, converging to the poles. Exme very
finely reticulate ; muri 0.5 /*m ± high.
Dimensions: Grain size 12-12.4 /im X 8.7-9.9 J上m; breadth/length ratio :
0.7-0.83.
Occurrence : Kasamatsu Formation : Po 24; Tamayama Formation : Po 33
and Po 20.
Remarks : The present specimens are somewhat larger than the original
specimens of Tricolpites microretiformis Takahashi & Jux.
Botanical affinity : Salicaceae, Salix.
Tricolpites sphaencus n. sp.
PL 19, figs. 24-29.
Description : Tricolpate pollen grains. Figura spherical or oval in equatori-
al view. Three colpi conspicuous, radially symmetrical, running parallel
and somewhat converging to the poles. Exine thin, 0.4-0.7 /im thick, mtra-
baculate ; surface of the grain finely reticulate ; net lumen less than 0.5 ^m
in diameter.
Dimensions : Grain size ll.5-17.3 jam X 9.6-16 jum ; breadth/length ratio :
0.78-0.99.
Holotype: PL 19, fig. 27; grain size 15.3 × 15.1 jum; surface of exine finely
reticulate ; exine intrabaculate, 0.4 urn thick ; breadth/length ratio : 0.99
slide GN 2045 ; Tamayama Formation : H. E.
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Occurrence: Kasamatsu Formation: Po 8, Po 24, and Po 5; Tamayama
Formation: Po 33, Po 36, H.E., and Po 16.
Remarks : The present specimens are similar to Tricolpites (al. Tncolpopo-
llenites) minutiretiformis (Takahashi) Takahashi from the Campanian and
Maastrichtian Hakobuchi Group, Yubari coaLfield, Hokkaido and from the
Maastrichtian Miyadani-Gawa Formation in the Hida district, central Japan,
but differ from latter in being smaller in size and having thinner exine.
Botanical affinity : Salicaceae, Sahx.
Tricolpites sp. a
PI. 18, %. 20.
Description : Tricolpate pollen grain. Outline triangular with more or less
concave sides and rounded corners in polar view. Three colpi relatively
short, radially symmetrical. Exine 1.3 !lm thick, finely reticulate.
Dimensions : Grain size 21 !*m in equatorial diameter.
Occurrence : Tamayama Formation : Po 33.
Remarks : Only one specimen was found in the sample po 33.
Botanical affinity : Salix (?).
Tricolpites sp. b
PI. 18, fig. 21.
Description : Tricolpate pollen grain. Outline trefoil-shaped with rounded
sides and three gapped colpi in polar view. Three colpi almost reaching
the poles and converging to the poles. Exine thin, finely reticulate.
Dimensions : Grain size 26.2 //m in equatorial diameter.
Occurrence : Kasamatsu Formation : Po 5.
Remarks : Only one specimen was found in the sample Po 5.
Botanical affinity : Unknown.
Tncolpites sp. c
PL 18,毎. 27.
Description : Tricolpate pollen grain. Outline circular in equatorial view.
Three colpi radially symmetrical, converging to the poles. Exine reticulate
net lumen 1.7 〟m ± in diameter; muri 1.3 fj.ru high.
Dimensions : Grain size 14.5 /im in equatorial diameter.
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Occurrence : Kasamatsu Formation : Po. 8.
Remarks : Only one specimen was found in the sample Po 8.
Botanical affinity : Salicaceae, Salix.
Tricolpites sp. d
PL 19, fig. 30.
Description : Tricolpate pollen grain. Figura ellipsoidal in equatorial view.
Colpus conspicuous, straight, running parallel. Exine very finely reticulate ;
muri short.
Dimensions : Grain size 13.7 × 7.9 /xm ; breadth/length ratio : 0.58.
0ccurreγice : Kasamatsu Formation : Po 31.
Remarks: Only one specimen was found in the sample Po 31. This is
similar to Tricolpites ellipticus Takahashi & Jux from the upper Oligocene
near St. Augustin, West-Germany, but differs from the latter in structure
ofexine.
Botanical affinity : Salicaceae, Salix.
Tricolpites sp. e
PI. 19, fig. 31.
Description : Tricolpate pollen gram. Figura ellipsoidal in equatorial view.
Three colpi conspicuous, converging to the poles. Exine finely reticulate ;
intrarugulate, 0.4 fim. thick.
Dimensions : Grain size 19.3 × 13.3 !*m ; breadth/length ratio : 0.69.
Occurrence : Kasamatsu Formation : Po 31.
Remarks : Only one specimen was found in the sample Po 31.
Botanical affinity : Unknown.
Genus Tricolporopollenites Pflug" & Thomson 1953
Type species : Tricolporopollenites dolium (Potonie 1931) Thomson & Pflug
1953.
Tricolporopollenites mmutiponfer n. sp.
PL 19, figs. 38-40.
Description : Tricolporate pollen grains. Figura ellipsoidal in equatorial
view. Three colpi slender, conspicuous, converging to the poles, extending
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from pole to pole. Exine thin, two-layered, laevigate to chagrenate, 0.5 !lm
± thick. Pore small, somewhat elonagte meridionally.
Dimensions : Grain size 15.1-18.8 !lm X 10-12.7 メ/m ; breadth/length ratio :
0.57-0.7.
Holotype: PL 19, fig. 40; grain size 15.3 × ll.3 jum; exine chagrenate, 0.4
〟m thick ; breadth/length ratio : 0.74 ; slide GN 2031 ; Tamayama Forma-
tion: H.E.
Occurrence: Kasamatsu Formation: Po 8, Po 31, and Po 5; Tamayama
Formation: Po 33, Po 36, H.E., and Po 16.
Remarks : The present specimens are similar to Tricolporopollenites micro-
porifer Takahashi from the Tertiary of Japan and Cupuliferoipollenites
pseudopusulus Takahashi from the middle Miocene Yonil Group, Korea,
but differ from T. microporifer in structure of exine and pore, and from
C. pseudopusillus in being smaller in size.
Botanical affinity : Unknown.
Genus Cyrillaceaepollenites Miirriger & Pflug 1951 ex Potonie 1960.
Type species : Cyrillaeceaepollenites megaexactus (Potonie 1931) Potonie
1960.
Cyrillaceaepollenites minor (Takahashi) Takahashi
PI. 18, figs. 17-18; pi. 19, figs. 32-37, 41.
1961 Tricolporopollenites minor Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D,
Geol., vol. ll, no. 3, pp. 320-321, pi. 24, figs. 18-31.
1964 Tncolporopollenites minor Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D,
Geol., vol. 14, no. 3, pp. 244-254, pi. 39, figs. 16-18; pi. 41, figs. 22-25; pi.
42,fig.10.
1979 Cyrillaceaepollenites minor (Takahashi) Takahashi, Takahashi & Kim, Palaeonto-
graphica, B, 170, p. 49, pi. 13, figs. 32-36.
mag柁osis : Tricolporate pollen grains. Figura spherical in equatorial view.
Three colpi slender, converging to the poles. Pore small, elongated equa-
tonally. Exine thin, 0.7-1 jum thick, chagrenate to laevigate.
Dimensions : Grain size 15.2-22.2 jum X 13.3-22.1 jam ; breadth/length ratio :
0.77-1.05.
Occurrence : Kasamatsu Formation: Po 5 ; Tamayama Formation : Po 36,
H.E., and Po 16.
Remarks : The present pollen grains are identical with Cyrillaceaepollenites
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minor (Takahashi) Takahashi from the Tertiary of Japan and Korea, and
from the Campanian and Maastrichtian Hakobuchi Group, Yubari coal-
field, Hokkaido.
Botanical affinity : Cyrillaceae.
Genus Rhoipites Wodehouse 1933.
Type species : Rhoipites bradleyi Wodehouse 1933.
Rhoipites minus Takahashi & Jux
PI. 18, figs. 28-30, 33-36.
1986 Rhoipites minus Takahashi & Jux, Bull. Fac. Lib. Arts, Nagasaki Univ., Nat.
Sci., vol. 26, no. 2, pp. 163-164, pi. 26, figs. 5-ll.
Diagnosis : Small, tricolporate pollen grains. Figura spherical or oval in
polar or equatorial view. Three colpi slender, conspicuous, running parallel
and converging to the poles. Exme less than 1 //m thick, mtrabaculate ;
surface of exine finely reticulate; net lumen less than 1 jum in diameter.
Pore small, somewhat elongated equatonally.
Dimensions : Grain size 9.8-13.7 jam X 7.4-17.2 /xm. ; breadth/length ratio :
0.7-1.05.
Occurrence : Kasamatsu Formation : Po 24 and Po 5 ; Tamayama Forma-
tion: Po 33, Po 36, Po 20, H.E., and Po 16.
Remarks : The present pollen grains are referable to Rhoipites minus Taka-
hashi & Jux from upper Oligocene sediments near St. Augustin, West-
Germany.
Botanical affinity : Unknown.
Rhoipites minutireticulatus Takahashi
PI. 19, figs. 42, 45.
1964 Rhoipites? minutireticulatus Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D,
Geolりvol. 14, no. 3, p. 244, pi. 31, figs. 21-26.
Diagnosis : Tricolporate pollen grains. Figura spherical in polar or equa-
tonal view. Three colpi conspicuous, strong, converging to the poles and
almost reaching- the poles. Exine intrarugulate to intrabaculate, 0.9-1.3
〟m thick ; surface of exine very finely reticulate or (punctate).
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Dimensions: Grain size 21.1 fim in length of polar axis; 19.7-20.1 #m in
equatorial diameter ; breadth/length ratio : 0.93-1.0.
Occurrence : Tamayama Formation : Po 36.
Remarks : The pollen grains with spherical form and finely reticulate exine
are identical with Rhoipites? minutireticulatus Takahashi from the Campa-
nian and Maastrichtian Hakobuchi Group, Yubari coal-field, Hokkaido.
Botanical affinity : Unknown.
Rhoipites sp.
PI. 19, figs. 43, 44, 46.
Description : Tricolporate pollen grains. Figura ellipsoidal to spindle-shaped
in equatorial view. Three colpi conspicuous, running parallel in pole direc-
tion and converging to the poles. Exine intrarugulate, 0.8-1 〟m thick
surface of exme very finely reticulate to punctate (?). Pore small, round.
Dimensions : Grain size 15.6-30.7 /xm x 10.8-23.3 /mi ; breadth/length ratio :
0.54-0.76.
Occurrence : Kasamatsu Formation : Po 24 ; Tamayama Formation : Po 20
andH.E.
Remarks : The author cannot determine a species epithet of the present
specimens.
Botanical affinity : Unknown.
Subturma Triprojectacites Mtchedlishvili 1961 emend. Stanley 1970.
Genus Pentapollenites Krutzsch 1958 emend. Takahashi 1982.
Type species : Pentapollenites pentangulus (Pflug 1953) Krutzsch 1958.
Pentapollenites yezoensis Takahashi
PI. 18, fig. 37.
1964 Pentapollenites yezoensis Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D, Geol.,
vol. 14, no. 3, p. 256, pi. 36, figs. 28-31.
Diagnosis : Isopolar, triprojectate pollen grain. Outline triangular with
straight and somewhat convex sides in polar view. Three colpi inconspicu-
ous, straight, narrow, meridoinal, slit-like, long, almost reaching the poles.
Three pores equatorial, distributed on the corners. Each pole possesses a
small projection. Exine thin, 0.5 /urn thick, chagrenate.
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Dimensions : Grain size 16.6 jum in equatorial diameter.
Occurrence : Kasamatsu Formation : Po 8.
Remarks: Only one specimen was found in the sample Po 8. This is
refereable to Pentapollenites yezoensis Takahashi from the Campaman
lower formation of the Hakobuchi Group, Yubari coal-field, Hokkaido.
Botanical affinity : Unknown.
Subtruma Ptychopolyporines Naumova 1937 emend. Potonie 1960.
Genus Tetracolporopollenites Pflug" & Thomson 1953.
Type species : Tetracolporopollenites sapotoides Pflug & Thomson 1953.
Tetracolporopollenites sp.
PL 18, fig. 41.
Description : Tetracolporate pollen grain. Figura ellipsoidal in equatorial
view. Four colpi slender, running parallel in pole direction, converging to
the poles. Four pores elongated (?) equatorially.
Dimensions : Grain size 24.6 × 17.2 jum ; breadth/length ratio : 0.699.
Occurrence : Kasamatsu Formation : Po 8.
Remarks : Only one specimen was found in the sample Po 8.
Botanical affinity : Sapotaceae.
Turma Poroses Naumova 1937 emend. Potonie 1960.
Subturma Monoporines Naumova 1937 emend. Potonie 1960.
Genus Graminidites Cookson 1947 ex Potonie 1960.
Type species : Graminidites media Cookson 1947 ex Potonie 1960.
Graminidites sp.
PL 19, figs. 1-2.
Description : Monoporate pollen grains. Amb circular with strongly folded
exine. Pore circular, small, 3 メim in diameter ; annulus not visible. Exine
thin, chagrenate.
Dimensions : Grain size 22-26.1 fim in diameter.
Occurrence : Tamayama Formation Po 36.
Remarks: Only one pollen grain with one pore was found in the sample
Po36.
Botanical affinity : Gramineae.
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Subturma Triporines Naumova 1939 emend. Potonie 1960.
Genus Triporopollenites Pflug & Thomson 1953.
Type species : Triporopollenites coryloides Pflug 1953.
Triporopollenites sp. a
PI. 18, figs. 38a-b.
Description: Triporate (?) pollen grain. Outline circular in polar view.
Exine thin, less than 1 /im thick, laevigate. Three pores small, with no
labrum and annulus.
Dimensions : Grain size 18.4-19.7 jum in equatorial diameter.
Occurrence : Only two specimens were found in the samples Po 33 and H.E.
Botanical affinity : Moraceae (?).
Triporopollenites sp. b
PL 18, fig. 39.
Description: Triporate pollen grain. Figura triangular with convex and
concave sides and rounded corners. Three pores small, with somewhat
weak labrum and no annulus. Exine thin, finely punctate.
Dimensions : Grain size 16.7 /im in equatorial diameter.
Occurrence : Kasamatsu Formation : Po 8.
Remarks : Only one specimen was found in the sample Po 8.
Botanical affinity : Betulaceae (?).
Genus月etulaepollenites Potonie 1934 ex Potonie 1960.
Type species : Betulaepollenites microexcelsus (Potonie 1931) Potonie 1960.
Betulaepollenites minutulus Takahashi
PL 18, fig. 40.
1964 Betulaepollenites minutulus Takahashi, Mem. Fac. Sci., Kyushu Univ., Ser. D,
Geol., vol. 14, no. 3, p. 232, pi. 42, figs. 1-7.
Diagnosis : Triporate pollen grain. Amb triangular with more or less con-
vex sides and rounded corners. Exine thin, chagrenate. Pores small, with
no labrum and annulus. Arci somewhat curved, running from corner to
the other.
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Dimensions : Grain size 16 jum in equatorial diameter.
Occurrence : Kasamatsu Formation : Po 8.
Remarks : The specimen is identical with Betulaepollenites minutulus Taka-
hashi from the Maastrichtian upper formation of the Hakobuchi Group,
Yubari coaトfield, Hokkaido.
Botanical affinity : Betulaceae,戌tula.
Turma Jugates Erdtman 1943? emend. Potonie 1960.
Subturma Tetradites Cookson 1947.
Genus Ericipites Wodehouse 1933.
Type species : Ericipites longiculatus Wodehouse 1933.
Ericipites callidus (Potonie) Krutzsch
PI. 18, fig. 42.
1931 Pollenites callidus Potonie, Z. Braunkohle, H. 16, 30. Jrg., p. 332, pi. 2, figs.
24,27.
1953 Tetradopollenites callidus (R. Pot.) Thomson & Pflug, Palaeontographica, B, 94,
pp. 112-113, pi. 15, figs. 67-72.
1970 Ericipites callidus (R. Potoni6) Krutzsch, Palaont. Abh., B, 3 3/4, p. 422, pi. 54,
figs. 7-10 (?).
1980 Ericipites collidus (R. Potonie 1931) Krutzsch 1970, Thiele-Pfeiffer, Palaeonto-
graphica, B, 174, p. 172, pi. 17, fig. 2.
1982 Ericipites callidus (Potonie) Takahashi & Jux, Bull. Fac. Lib. Arts, Nagasaki
Univ., Nat. Sci., VOL 23, no. 1, p. 71-72, pi. 8, figs. 20-21.
1984 Ericipites callidus (R. Potonie 1931) Krutzsch 1970, Mohr, Palaeontographica,
B, 191,p. 101,pi. 19, fig. 14.
1984 Ericipites callidus (R. Potoniァ1931) Krutzsch 1970, Kirchner, Palaeontographi-
ca, B, 192, pp. 126-127, pi. 8, fig. 9.
1986 Ericipites callidus (Potonie) Krutzsch, Takahashi & Jux, Bull. Fac. Lib. Arts,
Nagasaki Univ., Nat. Sci., vol. 26, no. 2, pp. 205-206, pi. 30, figs. ll-13.
Diagnosis : Tetrahedrad tetrad pollen grain. Exine thin, ca. 1 メim thick,
chagrenate. Furrows of each grain of tetrad three not so long.
Dimensions : Allover grain size 22 〟m in diameter; one grain 17.4 /im in
diameter.
Occurrence : Kasamatsu Formation : Po 8.
Remarks : The present specimen is not distinguished from Ericipites callidus
(Potonie) Krutzsch from the Tertiary of Europe.
Botanical affinity : Ericaceae.
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Phytoplankton
Incertae sedis
Group Acritarcha Evitt 1963.
Subgroup Acanthomorphitae Downie, Evitt & Sarjeant 1963.
Genus Micrhystridium Defrandre 1937 emend. Downie & Searjeant 1963.
Type species : Micrhystridium inconspicuum (Defrandre 1935) Defrandre
1937.
Micrhystridium sp.
PL 18, figs. 43a-b.
Description : Test spherical, smooth, thin-walled. Spines simple, slender,
straight or curved, distributed irregularly, 1.5 fim long.
Dimensions : Grain size 10 〟m in diameter.
Occurrence : Tamayama Formation Po 16.
Remarks : This specimen is similar to Micrhystridium yonilense Takahashi
from the middle Miocene Pohang Formation of the Yonil Group, Korea, but
differs from the latter in form and distribution of spines.
Botanical affinity : Unknown.
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Explanation of plate 1
Deltoidospora psilostoma Rouse
Figs, la-b: Po 16,GN2151 ; figs. 2a-b: Po5, GN 2182; figs.
la,2a: × 1000; figs,lb,2b: ×800.
Leiotriletes cf. microadriennis Krutzsch
Fig.3: P05,GN2181,× 800; fig.4: Po36,GN2056, ×950.
Leiotriletes cf. paramaximus Krutzsch
Po36, GN2061, × 575.
Stereisporites (Stereisporites? ) tristereoides Krutzsch
Po 20, GN 2109, × 1000.
Cyathidites australis Couper
Po36, GN 2061, × 575.
Cyathidites minor Couper
Po36, × 950; figs.8, 10: GN2052; fig.9: GN2051.
K. Takahashi
Explanation of plate 2
Figs. 1, 2a-b, 3a-b. Toroisporis cf. foraminitorus Krutzsch

























Explanation of plate 3
Intertriletes futabaensis n. sp.
Po 20, × 1000; figs. 1, 3a-b: GN 2104; figs. 2a-b: GN
2103, holotype.
Todisporites miser n. sp.
Fig. 3: Po 24, GN2207, × 800; fig.4: Po33,GN2124, ×
1000 ; fig. 10: Po 36, GN 2052, holotype, × 950.
Undulatisporites rotundas n. sp.
Figs. 6-8: Po 33; figs. 6-7: GN 2122, × 1000; fig. 8: GN
2124,holotype, × 1000; fig. 9(?) : Po24, GN 2206, × 1000.
? Punctatisporites sp.
Po. 36, GN 2052,×950.
Monoleiotriletes cf. gracilis Krutzsch
Po36, ×950; fig.12: GN2051; fig.13: GN2056.
Monolewtriletes microforma Rouse n. comb.
Po36, GN 2052, × 950.
? Undulatisporites sp.
Po33, GN 2122, × 1000.
Microreticulatisporites minimus n. sp.
Po. 16, GN2151, × 1000.
Lycopodiumspontes sp. a
P05, GN 2181, × 1000.
Hamulatisporis hamulatis Krutzsch
Po 24, GN 2206, × 1000.
Baculatisporites primarius (Wolff) Thomson & Pflug semi-
pT・乙manus Krutzsch












Explanation of plate 4
(All figures magnified x 950 unless otherwise mentioned)
Microreticulatisporites rotundulus n. sp.
Po36; figs, la-b: GN 2059, holotype; figs. 2-3: GN 2061 ;
fig.2: ×400.
Osmundacidites wellmanii Couper
Po36; fig.4: GN2051; fig.5: GN2055.
Microreticulatisporites minimus n. sp.
Po31; figs.6,7,9: GN2072; fig.6: holotype; fig.8: GN
2075.
? Hamulatisporis sp.





Todispontes miser n. sp.
Po36; figs.13, 15: GN2051; fig.14: GN2052.
K. Takahashi
Explanation of plate 5





P0 20, GN 2103.
Stereisporites sp.
Po 20, GN 2102.
Patellasporites verruculosus n. sp.
Figs. 3-8, 10-14, 17a-b: Po 24; figs. 3, 5, 6, 8, 10, 17a-b:
GN 2207 ; figs. 4, 7a-b, lla-b, 12a-b, 14: GN 2206; figs. 9a
-b: Po 20, GN 2102; fig. 13: GN 2208; figs. 12a-b: holo-
type; fig. lib: × 800.
Figs. 15, 16a-b, 18a-b. Leptolepidites minitiverrucatus n. sp.
Fig.15: Po8,GN2261 ; figs. 16a-b, 18a-b: Po24,GN 2206
figs. 18a-b : holotype.
Figs. 19a-b. Endoculeospora dehcata Burger
Po 24, GN 2208.
K. Takahashi
Figs, la-c, 2a-c.
Explanation of plate 6
(All figures magnified x 950)
Appendicisporites erdt manii Pocock
Figs, la-c: Po36, GN 2060; figs. 2a-c: Po36, GN 2055.
K. Takahashi Plate 6
2C
Explanation of plate 7








Figs.1a-b: Po36,GN2053,× 1000; fig.2: Po36,GN 2058,
× 1000; fig.3: Po36,GN2058.
Cicatricosisporites cf. australiensis (Cookson) Potonie
Po 36, GN 2060, × 1000.
Cicatricosipsorites minor Bolkhovitina n. comb.
Po 36, GN 2052, × 1000.
Ephedripites (Spirlaipites) laevigataeformis Bolkhovitina n.
comb.
Po 36, GN 2054.
Ephedripites (Spiralipites) ellipsoideus Takahashi n. comb.
Fig.7: Po36,GN2060; fig.8: Po36,GN2052; fig.9: Po
31, GN 2072.
Ephedripites (Ephedripites) viesenensis Krutzsch
H.E., GN 2043.




Explanation of plate 8
(All figures magnified x 1000 unless otherwise mentioned)
Appendicisporites cf. erdtmanii Pocock
Po 16, GN 2153.
Appendicisporites sp. cf. A. tricornitatus Weyland & Greifeld
P08,GN2262; fig.2a: ×800.
Figs. 3a-b, 4, 6a-b. Appendicisporites silvestris Bolkhovitina n. comb.
Po20,GN2103; fig.3a x800.
Cicatricosisporites minor Bolkhovitina n. comb.
Po 24, GN 2207.
Appendicispontes sp.









Explanation of plate 9
(All figures magnified x 1000)
Appendicispontes sp.
Po 20, GN 2102.




Po 16, GN 2153.
Ephedripites (Spirahpites) sp.




Figs.6,9,10: P05,GN2181; figs.7,8, ll: GN2182.
Classopolhs sp.
Fig. 12: P08,GN2261; fig. 13: Po 16,GN2151; figs. 14a-
b: Po16,GN2154.
K. Takahashi
Explanation of plate 10
(All figures magnified x 950 unless otherwise mentioned)
Figs. 1-4.
Fig. 5.
Figs. 6, 9, 13.





Triplanosporites mmutulus n. sp.
Po 36; figs, la-b: GN 2051; fig. 2: GN 2053; figs. 3-4:
GN 2052 ; fig. 4 : holotype.
Lycopodiumsporites sp. b
Po 31, GN 2076.
Laevigatosporites dehiscens Takahashi
Fig. 6: Po36,GN2051; fig. 9: Po36,GN 2052; fig.13: Po
33, GN 2124.
Laevigatosporites senonicus Takahashi
Fig.7: Po36,GN2051; fig..8: Po36,GN2055; fig.10: Po
36, 2052; fig. 12: Po33,GN2124.
Laevigatosporites ovoideus Takahashi
Po 36, GN 2055.
Laevigatosporites prominens Takahashi
P0 36, GN 2055.
? Verrucatosporites sp.
Po 16, GN 2152.
Cerebropollenites mesozoicus (Couper) Nilsson






Explanation of plate ll
Cerebropollenites mesozoicus (Couper) Nilsson
Fig.1: Po36,GN2061,×950; fig.2: Po36,GN2058, ×950.
?血Imeisporites cf. kondinskayae Srivastava & Binda
Po 36, GN 2060, × 430.
Balmeisporites kondinskayae Srivastava & Binda
Po36,GN2061; fig.4 ×430; fig.5: ×950.









Explanation of plate 12
(All figures magnified x 950 unless otherwise mentioned)
Classpollis eozoensis Takahashi
Fig.1: Po31,GN2071; fig.2: Po36,GN2054; figs.3a-b:
Po 36, GN2052; fig. 4: Po36, GN 2054; fig. 5: H.E., GN
2042; fig. 6: Po36,GN2060; figs.7a-b: Po36,GN2051.
Psophosphaera pseudotsugo ides Krutzsch
Fig.8: Po36,GN2059, × 550; fig.9: Po36,GN2060.
Inaperturopollenites dubius (Potonie & Venitz) Thomson & Pflug
Figs. 10-13, 15-16: Po 36; fig. 10: GN 2052; fig. 11∴ GN
2051; fig. 12: GN 2058; fig. 13: GN 2053; fig. 14: H.E.,
GN2042; fig. 15: GN2059; fig. 16: GN2056.
Vitreisporites pallidus (Reissinger) Nilsson
Po 36, GN 2060.
Podocarpidites sp.
H.E.. GN 2048.
Cedripites minutulus (Chlonova) Krutzsch
H.E., GN 2038.
Pityosporites minimus Couper n. comb.







Explanation of plate 13
(All figures magnified x 1000 unless otherwise mentioned)
Inaperturopollenites dubius (Potome & Venitz) Thomson & Pflug
Figs. 1,3: Po16,GN2153; fig. 2: Po16,GN2151; fig.4
Po 24, GN 2207.
Inaperturopollenites laevigatus Takahashi
Po 16, GN 2152.
Inaperturopollenites parvus Takahashi
P0 16, GN2151.
Araucariacites australis Cookson ex Couper
Figs. 7a-b: Po 20,GN2108; fig.7b: × 820; fig.8: Po20,
GN 2107; fig. 9: Po 33, GN 2123, x 820; figs. lOa-b: Po
16, GN 2151.
Mag花olipollis cf. neogenicus Krutzsch neogenicus
Fig. ll : Po24, GN2206; figs. 12a-b: Po 20, GN 2103.
K. Takahashi
Explanation of plate 14
(All figures magnified x 950 unless otherwise mentioned)
Fig. 1. Pityosporites minimus Couper n. comb.
H.E., GN 2048.
Fig. 2.? Cedripites sp.
H.E., GN 2048.
Fig. 3. Phyllocladidites mawsonii Cookson
H.E., GN 2039.
Fig. 4. Phyllocladidites ovatus n. sp.
Po. 31, GN 2073, holotype.
Fig. 5. Pityosporites sp.
Po 31, GN 2072.
Figs. 6a-b. Podocarpidites multesimus (Bolkhovitina) Pocock
H.E., GN 2031, × 900.
Fig. 7. Pityosporites pristinipollinius (Traverse) Krutzsch
Po 36, GN 2054, × 880.
Fig. 8. Pityosporites bisaccus Rouse n. comb.








Explanation of plate 15
(All figures magnified x 950)
Pityosporites thomassi Couper n. comb.
Fig. 1: Po31,GN2071; fig.2: Po36,GN2052.
Pityosporites aliformis Takahashi
Po 36, GN 2055.
Pityosporites siegburgensis Takahashi & Jux
Po 31, GN 2071.
Piceapollis saccellus Takahashi n. comb.
Fig. 5: Po36,GN 2052; fig. 6: H.E., GN2043; fig.7: Po
31, GN 2071.
? Piceapollis sp.




Explanation of plate 16
(All figures magnified x 1000 unless otherwise mentioned)
Pityosporites aliformis Takahashi
Po16; fig.1: GN2153; fig.2: GN2151; fig.3: GN2152
×800.
Fig. 4. Pityosporites thomasii Couper n. comb.
Po 16, GN 2152.
Fig. 5 Pityosporites mi花imus Couper n. comb.
Po 16, GN 2152.
Fig. 6. Pityosporites aliformis Takahashi
Po5, GN2182, ×800.
Figs. 7a-b. Pityosporites cf. scopulipites (Wodehouse) Krutzsch
Po 16, GN2156.
Fig. 8. Pityosporites microinsignis Krutzsch
Po 16, GN 2154.
Fig. 9. Rugubivesculites cf. reductus Pierce






Explanation of plate 17
(All figures magnified x 1000 unless otherwise mentioned)
Rugubivesculites cf. rugosus Pierce
P0 8, GN 2261;fig. 1:× 1800;fig. 2:× 1600;fig. 3:
×6000.
Phyllocladidites ovatus n. sp.
Po 20, GN 2105.
Pityospontes sp.























Explanation of plate 18
(All figures magnified X 1000)
Rugubivesculites cf. rugosus Pierce
Fig. 1: Po5,GN2182; fig.2: Po20,GN2104.
Phyllocladidites ovatus n. sp.
P05, GN 2181.
Cycadipites sp.
P0 8, GN 2261.
Tricolpopollenites sp.
Po 20, GN 2104.
Cupuliferoidaepollenites fallax (Potome) Potome
Figs.6,10: Po33,GN2121; fig.7: Po16,GN2152; fig.8:
Po20,GN2101; figs. 9, ll : Po33, GN2122.
Cupuliferoidaepollenites minitissmus Takahashi n. comb.
Fig. 12: Po16,GN2151; fig. 13: Po20,GN 2101; fig.14
Po20, GN 2103; fig. 15: Po 16, GN 2153; fig. 16: Po16,
GN 2152.
Cyrillaceaepollenites minor (Takahashi) Takahashi
Fig. 17: P05,GN2182; fig. 18: Po16,GN2153.
Tricolpites retiformis (Pflug & Thomson) Takahashi & Jux
Fig. 19: P08,GN 2261; fig. 22: P08, GN 2262; fig. 23
P0 5, GN 2181;fig. 24:Po 16, GN 2152; fig. 25:Po 16,
GN2153; fig.26: P05,GN2181.
Tricolpites sp. a





Rhoipites minus Takahashi & Jux
Figs. 28a-c, 30a-b: Po 16, GN 2153; figs. 29a-b: Po 16,
GN 2151; fig. 33: Po5,GN2182; fig.34: Po33,GN2121
figs. 35a-b, 36a-b : Po 16, GN 2152.
Tricolpites microretiformis Takahashi & Jux




Po 33, GN 2123.
Triporopollenites sp. b
P0 8, GN 2262.
Betulaepollenites minutulus Takahashi
P0 8, GN 2262.
Tetracolporopollenites sp.
P0 8, GN 2261.
Ericipites callidus (Potoniァ) Krutzsch
Po8, GN 2261.
Micrhystndium sp.



















Figs. 43, 44, 46.
Explanation of plate 19
(All figures magnified x 950)
Graminidites sp.
Po36; fig.1: GN2051; fig.2: GN2052.
Cycadopites cf. minimus (Cookson) Krutzsch




Fig.6: Po36,GN2056; fig.7: Po36,2060.
Inaperturopollenites parvus Takahashi
Fig.8: H.E.,GN2046; fig.9: H.E.,GN2044.
Cupuliferoidaepollenites fallax (Potonie) Potonie
Fig. 10: H.E.,GN2049; fig. ll: Po36,GN2054.
Cupuliferoidaepollenites minut issmus Takahashi n. comb.
H.E., GN 2035.
Cupuliferoidaepollenites fallax (Potonie) Potonie
Figs. 13, 14:Po 36, GN 2052; fig. 15:H.E., GN 2035
figs. 16, 17a: H.E.,GN2031.
Tricolpopollenites meinohamensis Takahashi rotundus Takahashi
Fig. 17b: H.E.,GN2031; fig. 19: Po31,GN2076.
Cupuliferoidaepollenites ditis (Takahashi) Takahashi
Po 36, GN 2052.
Cupuliferoidaepollenites jobanensis n. sp.
Fig. 20:Po 31;GN 2075; figs. 21, 23: Po 36, GN 2051;
Fig. 21 : holotype; Figs. 22a-b: H.E., GN 2032.
Tncolpites sphaericus n. sp.
Figs. 24, 26: H.E., GN 2049; fig. 25, 29: H.E., GN 2042;
fig. 27 : H.E., GN 2045; figs. 28a-b: H.E., GN 2043.
Tricolpites sp. d
Po 31, GN 2073
Tncolpites sp. e
Po 31, GN 2072.
Cyrillaceaepollenites minor (Takahashi) Takahashi
Fig. 32: H.E., GN 2043; fig. 33: Po36, GN2051; fig. 34
Po 36, GN 2053; fig. 35: Po 36, GN 2057; fig. 37: Po36,
GN2055; fig.41: Po36,GN2051.
Tricolporopollenites minutiporifer n. sp.
Fig. 38: Po 36, GN 2051; fig. 39: Po31,GN2073; fig. 40,
H. E., GN 2031, holotype.
Rhoipites minitireticulatus Takahashi
P036; fig.42: GN2052; fig.45: GN2054.
Rhoipites sp.
Po 36; fig. 43: GN 2053; fig. 44: GN 2055; fig. 46: GN
2054.
K. Takahashi
